BEAUFORTIA 

INSTITUTE OF TAXONOMIC ZOOLOGY (ZOOLOGICAL MUSEUM) 
UNIVERSITY OF AMSTERDAM 


Vol. 30 no. 4 


November 28, 1980 


A REVIEW OF THE COPEPODS ASSOCIATED WITH HOLOTHURIANS, 
INCLUDING NEW SPECIES FROM THE INDO-PACIFIC 


ARTHUR G. HUMES 

Boston University, Marine Program, Marine Biological Laboratory, 

Woods Hole, Massachusetts 02543, U.S.A. 

ABSTRACT 

Copepods associated with Hulothuroidea are listed with their hosts and brief characterizations. A key to the genera of 
these copepods is provided. Twelve new species from the Indo-Pacific are described: Calypsarion bilobatum n. sp. 
from probably Holothuria atra, Chauliolobion imparile n. sp. from Bohadschia argus, Chauliolobion forcipatum n. sp. 
from Stichopus chloronotas, Chauliolobion tectulifernm n. sp. from Thelenota ananas, Lecanurius planifrontalis n. sp. 
from Actinopyga echinites and Actinopyga miliaris, Scambicornus batiolatus n. sp. from Holothuria atra and Thele¬ 
nota ananas, Scambicornus disparilis n. sp. from Holothuria atra, Scambicornus proluxus n. sp. from Holothuria edulis, 
Scambicornus retrospiculus n. sp. from Stichopus variegatus, Scambicornus sentifer n. sp. from Labidodemas sempe- 
rianum, Nanas pis boholensis n. sp. from Stichopus variegatus, and Nanas pis moluccana n. sp. from Stichopus chloro- 
notus. New host records for Scambicornus idoneus, Scambicornus lobulatus, Scambicornus modestus, Scambicornus 
poculiferus, Stellicola holothuriae, and Nanas pis tonsa, and new distribution records for 14 other species are included. 
Stellicola holothuriae (Ummerkutty, 1962) is redescribed from specimens found on O phe ode soma spectabilis. Keys to 
the species of Chauliolobion, Scambicornus, and Nanaspis are provided. Aspects of copepod-holothurian associations 
are discussed. 


INTRODUCTION 

The earliest record of copepods living with Holo- 
thuroidea is that of Hartmann (1856) who in his 
inaugural dissertation described a copepod from 
Labidoplax digitata (Montagu) at Trieste, naming 
it Colaceutes muelleri. This description, however, 
remained unknown in zoological literature for 
more than a century, until Stock (1968) pointed 
out the synonymy of Colaceutes with Synaptiphilus 
Canu & Cuenot, 1892. (The name Colaceutes is a 
nomen oblitum under article 23(b) of the Inter¬ 
national Code of Zoological Nomenclature adopted 
by the XV International Congress of Zoology, and 
has been suppressed under the plenary powers of 
the International Commission on Zoological No¬ 
menclature in Opinion 815.) Since Hartmann’s 
work 77 species of copepods have been reported as 


associates of holothurians, most of them from 
hosts living in shallow water. 

This review contains descriptions of ten new 
sabelliphilids, three in the genus Chauliolobion 
Humes, 1975, one in the genus Lecanurius Koss- 
mann, 1877, one in the genus Calypsarion Humes 
& Stock, 1972, five in the genus Scambicornus 
Heegaard, 1944, and two new nanaspidids in the 
genus Nanaspis Humes & Cressey, 1959. New 
hosts are recorded for Scambicornus idoneus, 
Scambicornus lobulatus, Scambicornus poculiferus, 
Scambicornus modestus, Stellicola holothuriae, and 
Nanaspis tonsa, and new distribution records for 
14 other species are cited. Stellicola holothuriae 
(Ummerkutty, 1962) is redescribed from speci¬ 
mens living with Opheodesoma spectabilis . All co¬ 
pepods known from holothurians are listed, with 
their hosts and sites of infestation if known. The 
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genera are briefly characterized and the species are 
accompanied by a few notes facilitating recogni¬ 
tion. Such a synopsis has not previously been 
published, although a few partial lists exist. Barel 
& Kramers (1977) listed copepods from holothu- 
rians in the northeast Atlantic area. Schirl (1973) 
listed the siphonostomes known at that time from 
the holothurians of the world. 

MATERIALS AND METHODS 

At the time of collection the holothurians were 
isolated, either individually or by species, in sea 
water in plastic bags in order to prevent accidental 
transfer of external copepods from one host to 
another. 

Techniques employed for the recovery of cope¬ 
pods associated with holothurians vary according 
to the site of the copepods and the preference of 
the investigator. The new species of Scambicornus 
and Nanaspis reported here, living externally on 
the hosts, were removed by washing the hosts in 
approximately 5 per cent ethyl alcohol in sea water. 
In order to recover copepods living internally, such 
as Chauliolobion, Calypsarion, and Lecanurius, the 
body wall of the host was slit open before washing. 
The wash water was passed through a fine net 
(120 holes per 2.5 cm, each hole approximately 
100 gm square) and the copepods were picked 
from the sediment retained in the net. 

All figures have been drawn with the aid of a 
camera lucida. The letter after the explanation of 
each figure refers to the scale at which it was 
drawn. The abbreviations used are: A t = first an¬ 
tenna, A 2 = second antenna, L = labrum, MD = 
mandible, MX PD = maxilliped, and P l = leg 1. 
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SYSTEMATIC DESCRIPTIONS 
Harpacticoida 
Metidae Sars, 1910 
Metis Philippi, 1843 

Body pear-shaped, often bright red in color. Pro- 
some gibbous. Mouthparts degenerate. Leg 1 with 
3-segmented exopod and 2-segmented endopod; 
exopod spines strong. Legs 2-4 with 3-segmented 
rami. Leg 5 small and rudimentary, sexually di¬ 
morphic. 

Metis holothuriae (Edwards, 1891) 

Abacola holothuriae Edwards, 1891. 

(Genus synonymized by Gurney, 1927) 

Host: Actinopyga agassizii (Selenka). 
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Site: Body cavity. 

Locality: Bahamas. 

Notes: Length of 9 0.35-0.59 mm, <5 0.3-0.56 mm 
(Lang, 1948). Occurs free-living in New England, 
Bahamas, France, the Mediterranean, Ceylon, Bor¬ 
neo, Lombok, Samoa, etc. 

Tisbidae (Stebbing, 1910) Lang, 1948 
Sacodiscus C. B. Wilson, 1924 
Body flattened. First antenna 9-segmented. Second 
antenna with prominent exopod. Legs 1-4 with 3- 
segmented rami. Endopod of leg 1 with first seg¬ 
ment massive, following two segments small. 
Single egg sac. 

Sacodiscus humesi Stock, i960 

Host: Holothuria (Holothuria) tubulosa Gmelin. 
Site: In washings. 

Locality: Banyuls, France. 

Notes: Length of two 99 0.73 mm and 0.80 mm. 
<5 unknown. 

Tisbe Liljeborg, 1853 

Body fusiform depressed. First antenna 8-segment- 
ed, geniculate in < 5 . Second antenna with 4-seg- 
mented exopod. Legs 1-4 with 3-segmented rami. 
Endopod of leg 1 longer than exopod and bearing 
two terminal elements; exopod with outer seta on 
second segment. Exopod of leg 5 elongate, linear. 
Single egg sac. 

Tisbe cucumariae Humes, 1957 

Host: Ocnus planet (Brandt). 

Site: Integument. 

Localities: Banyuls, France (Humes, 1957). Free- 
living: Bermuda; Beaufort, North Carolina; Arca- 
chon and Banyuls, France; Venice, Italy (Volk- 
mann-Rocco, 1973); Portugal (Vilela, 1968). 
Notes: Length of 9 0.84 mm, $ 0.84 mm. Inner 
spine on first segment of endopod of leg 2 in <5 
slightly sinuous with pointed and recurved tip. 

Tisbe furcata (Baird, 1837) 

Host: Ocnus planci (Brandt). 

Site: Body cavity. 

Locality: Gulf of Naples (Montieelli, 1892). 
Notes: Length of 9 0.7-1.5 mm (Lang, 1948). The 
identification by Montieelli as Tisbe furcata may 


be in some doubt. Different species in the genus 
have been classified as T. furcata and the taxo¬ 
nomy of the genus is confused and complex (Volk¬ 
mann-Rocco, 1971; Coull, 1977). Volkmann-Rocco 
has not found this species in the Mediterranean 
Sea. The possibility remains that Monticelii’s cope- 
pods may actually have been Tisbe cucumariae. 

Tisbe holothuriae Humes, 1957 

Host: Holothuria (Holothuria) stellati Delle Chia- 

je* 

Site: Originally reported from anterior part of 
digestive tube, but corrected by Changeux (i960, 
p. 18) to surface of integument. 

Localities: Banyuls, France (Humes, 1957; Chan¬ 
geux, i960). Free-living: Venice, Helgoland, Ply¬ 
mouth (Volkmann-Rocco, 1971); Portugal, Adria¬ 
tic Sea (Petkovsky, 1964); Beaufort, North Caro¬ 
lina (Volkmann-Rocco, 1972); Woods Hole, Mas¬ 
sachusetts (Coull, 1977). 

Host: Holothuria (Holothuria) tubulosa Gmelin. 
Site: Body surface, among the podia and dorsal 
papillae. 

Locality: Banyuls, France (Changeux, i960). 
Notes: Length of 9 0.93 mm, <5 0.64 mm. Inner 
spine on first segment of endopod of leg 2 in 5 
strongly recurved throughout with slightly truncate 
tip. 

Cyclopoida 

Gnathostoma 

Namakosiramiidae Ho & Perkins, 1977 
Namakosiramia Ho & Perkins, 1977 

Body minute, flattened dorsoventrally. First an¬ 
tenna 4-segmented. Exopod of second antenna a 
compound seta. Mandible with two terminal spines 
and three basal setae. Leg 1 biramous with pre¬ 
hensile exopod. Leg 2 uniramous and prehensile. 
Legs 3, 4, and 5 reduced to small bipartite lobes 
bearing setae. 

Namakosiramia californiensis Ho & Perkins, 
1977 

Host: Stichopus paruimensis (Clark). 

Site: In washings. 

Locality: California. 

Notes: Length of 9 384 /xm, <3 unknown. 
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POECILOSTOMA 

Sabelliphilidae Gurney, 1927 
Calypsarion Humes & Ho, 1969 

Body modified, elongate, slender. Ventral keel on 
genital segment of ? and on first postgenital seg¬ 
ment of < 3 . First antenna 7-segmented. Second 
antenna 4-segmented, with claw on third segment. 
Legs 1-4 with 3-segmented exopods and 2-seg- 
mented endopods. Leg 4 endopod with formula 
0-1; I, III, I, ioro-i; I, III, I. 

Calypsarion bilobatum n. sp. 

Figs, ia-i, 2a-ai, 3a-d 

Type material. — 1 $ from one black holothurian, 
probably Holothuria atra (Jaeger), North Point, 
Mahe Island, Seychelles, 14 February 1964. Holo- 
type deposited in the Zoologisch Museum, Amster¬ 
dam. 

Female. — Body (figs, ia, ib) elongate and slen¬ 
der. Length (not including setae on caudal rami) 
2.17 mm and greatest width 0.54 mm. Segment of 
leg 1 separated from head by a weak dorsal trans¬ 
verse furrow. Epimeral areas of segments of leg 
1-4 rounded. Ratio of length to width of prosome 
2.07:1. Ratio of length of prosome to that of uro- 
some 1.01:1. 

Segment of leg 5 (fig. ic) 176 X 264 /xm. Ge¬ 
nital segment in dorsal view 350 X 380 /xm, broad 
in anterior two-thirds and narrow in posterior 
third. Genital segment in ventral view (fig. id) 
showing large posteriorly directed pointed keel or¬ 
namented apically with setules (fig. ie). In lateral 
view of genital segment (fig. if) length including 
keel 396 /xm and greatest dorsoventral thickness 
275 p m. Genital areas located laterally near middle 
of segment. Each area (fig. if) with two smooth 
setae 33 ju,m and 30 /xm and two prominent but 
unequal lobes (figs, ic, id). Three postgenital seg¬ 
ments from anterior to posterior 153 X 164, 
185 X 147, and 92 X 156 /xm. Anal segment with 
row of minute spinules along posteroventral mar¬ 
gin on both sides. 

Caudal ramus (fig. ig) moderately elongate, 
166 X 62 /xm, ratio of length to width 2.68:1. 
Outer lateral seta 107 /xm, outermost terminal seta 
156 /xm, innermost terminal seta 180 /xm, and two 


long median terminal setae (without usual 
“joints”) 319 /xm (outer) and 385 /xm (inner). All 
five setae with extremely small lateral barbules. 
Dorsal seta 55 /xm and smooth. Ramus lacking fine 
ornamentation. 

Body surface with very few hairs (sensilla) as 
in figure ia. 

Egg sac unknown. 

Rostrum weak and broadly rounded as in Ca¬ 
lypsarion leprum Humes & Ho, 1969. 

First antenna (fig. ih) 418 /xm long. Lengths of 
seven segments (measured along their posterior 
nonsetiferous margins): 34 (73 /xm along anterior 
margin), 117, 44, 70, 57, 43, and 31 /xm respective¬ 
ly. Formula for armature: 4, 13, 6, 3, 4 + 1 
aesthete, 2+1 aesthete, and 7 + 1 aesthete. All 
setae naked. 

Second antenna (fig. ii) 300 /xm long, including 
claw, and lacking fine ornamentation. Formula: 1, 
1, 3 + claw, and 7. Claw 75 /xm along its axis. 
Fourth segment approximately 34 X 21 /xm. All 
setae smooth. 

Labrum (fig. 2a) with two broad posteroventral 
lobes. Mandible (fig. 2b) with rounded hyaline 
prominence on convex margin. Broad distally at¬ 
tenuated blade with row of spinules along both 
margins, those spinules on concave margin fewer 
in number and stouter than those on convex 
margin. First maxilla (fig. 2c) with two setae. 
Second maxilla (fig. 2d) resembling that of Ca¬ 
lypsarion sentosum Humes & Ho, 1969. Maxilli- 
ped (fig. 2e) segmented and armed as in C. le¬ 
prum, but terminal spiniform process longer than 
in that species. 

Ventral area between maxillipeds and first pair 
of legs (fig. 2f) not protuberant (fig. ib). 

Legs 1-4 (figs. 2g, 2h, 2i, 3a) with 3-segmented 
exopods and 2-segmented endopods. Armature as 
follows (Roman numerals representing spines, 
Arabic numerals indicating setae): 

P t coxa 0-1 basis 1-0 exp I-o; I-i; III, I, 4 
enp 0-1; I, 5, 1 

P 2 coxa 0-1 basis 1-0 exp I-o; I-i; III, I, 5 
enp 0-1; I, II, 3, 2 

P 3 coxa 0-1 basis 1-0 exp I-o; I-i; III, I, 5 
enp 0-1; I, III, 2, 2 

P 4 coxa 0-1 basis 1-0 exp I-o; I-i; II, I, 5 
enp 0-1; I, III, I, 1 


34 



Fig. i. Calypsarion bilobatum n. sp., female, a, dorsal (A); genital segment, lateral (B); g, caudal ramus, dorsal (D); 
b, lateral (A) ; c, urosome, dorsal (B) ; d, genital segment h, first antenna, ventral (D); i, second antenna, posterior 
and first postgenital segment, ventral (B) ; e, keel on (E). 
genital segment, ventral (C); f, segment of leg 5 and 










Fig. 2. Calypsarion bilobatum n. sp., female, a, labrum, pair of legs, ventral (D) ; g, leg i and intercoxal plate, 

ventral (C) ; b, mandible, posterior (F) ; c, first maxilla, anterior (D) ; h, leg 2, anterior (D); i, endopod of leg 3, 

anterior (F) ; d, second maxilla, posterior (C) ; e, maxilli- anterior (D). 
ped, posterior (C) ; f, area between maxillipeds and first 







Fig. 3. Calypsarion bilobatum n. sp., female, a, leg 4 and mal condition, anterior (D); c, abnormal right exopod of 

intercoxal plate, with second segment of endopod bearing leg 4, anterior (D) ; d, leg 5, ventral (G). 

extra seta, anterior (D); b, right endopod of leg 4, nor- 


Leg 4 (fig. 3a) with smooth inner coxal seta 
60 fx m long. Exopod 159 jam. Endopod 122 jum , 
five spines on second segment from outer to inner 
68, 69, 94, 117, and 107 jum. Endopod of left leg 
4 shown in figure 3a with an extra seta on second 
segment; normal armature of this endopod shown 
in figure 3b. Exopod of right leg 4 in holotype 
abnormally 2-segmented (fig. 3c), with second and 
third segments fused and outer spine of second 
segment absent. 

Leg 5 (figs, if, 3d) with unomamented free 
segment 36 X 24 jam. Two terminal setae 68 jam 
and 45 jam. Dorsal seta about 33 jam. All three 
setae smooth. 

Leg 6 represented by two small setae on genital 
area (fig. if). 

Color in life unknown. 

Male. — Unknown. 

Etymology. — The specific name bilobatum , mo- 
dem Latin meaning with two lobes, alludes to the 
two lobes on the genital area. 

Remarks. — Calypsarion bilobatum may be dis¬ 
tinguished from other species in the genus by the 
form of the female genital segment, with two lobes 


on the genital area, and by the rounded hyaline 
prominence on the convex side of the mandible. 

Calypsarion carinatum (Stock, 1969) 
Scambicornus carinatus Stock, 1969. 

Host: Stic ho pus monotub erculatus (Quoy & Gai- 
mard). 

Site: Internal, ejected from host. 

Locality: Dahlak Archipelago, Ethiopia. 

Notes: Length of 2 $$ 1.88 mm and 1.61 mm, 
6 1.45 mm. First maxilla with two terminal setae. 
Distal spine on posterior surface of second seg¬ 
ment of second maxilla attenuated and laterally 
barbed. Genital segment of $ in dorsal view with 
more or less rounded lateral margins. 

Calypsarion leprum Humes & Ho, 1969 

Hosts: Actinopyga miliaris (Quoy & Gaimard), 
Actinopyga lecanora (Jaeger), Actinopyga mauri- 
tiana (Quoy & Gaimard). 

Site: Internal. 

Locality: Region of Nosy Be, northwestern Ma¬ 
dagascar. 

Notes: Length of $ 1.22 mm, 6 1.39 mm. First 
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maxilla with one terminal seta. Distal spine on 
posterior surface of second segment of second 
maxilla club-shaped and spinulose. Genital seg¬ 
ment of 9 in dorsal view expanded in anterior 
half, posterior half slender. Inner surface of se¬ 
cond segment of 8 maxilliped with one row of 
obtuse spines and two setae. 

Calypsarion sentosum Humes & Ho, 1969 

Host: Bohadschia marmorata Jaeger. 

Site: Internal. 

Locality: Region of Nosy Be, northwestern Ma¬ 
dagascar. 

Notes: Length of 9 145 mm, <5 1.41 mm. First 
maxilla with two terminal setae. Distal spine on 
posterior surface of second segment of second 
maxilla attenuated and bilaterally barbed. Genital 
segment of 9 in dorsal view expanded in anterior 
third, posterior two-thirds slender. Maxilliped of 
<5 with inner margin of second segment greatly 
produced to form a long scolex-shaped lobe crown¬ 
ed with spines. 

Calypsina Humes & Stock, 1972 

Body cyclopiform. First antenna 7-segmented. Se¬ 
cond antenna 4-segmented, with claw on third seg¬ 
ment. Legs 1-3 with 3-segmented exopods and 2- 
segmented endopods. Leg 4 with both rami 3-seg¬ 
mented. Leg 1 endopod with 0-1; I, 5, 1. Leg 2 
endopod with 0-1; I, II, 3, 1. Leg 3 endopod with 
0-1; I, III, 2, 1. Leg 4 endopod with 0-0; 0-0; I, 
III, 1. 

Calypsina changeuxi (Stock & Kleeton, 1963) 

Preherrmannella changeuxi Stock & Kleeton, 1963; 
Scambicornus changeuxi (Humes, 1967). 

Host: Holothuria (Holothuria) tubulosa Gmelin 
Site: Esophagus. 

Locality: Banyuls, France (Stock & Kleeton, 

1963). 

Host: Holothuria (Holothuria) stellati Delle Chia- 

je. 

Site: Esophagus and genital tube. 

Locality: Banyuls, France (Changeux, i960). 

Notes: Length: of 9 0.765 mm, 8 0.60 mm. Ro¬ 
strum a pointed beak. See Humes & Stock (1973). 
According to Stock & Kleeton (1963) this is the 


“poecilostome copepod” mentioned by Changeux 
(i960) on p. 55 and in footnotes on pp. 109, no, 
in, found by him at Banyuls in both H . tubulosa 
and H . stellati. 

Caribulus Humes & Stock, 1972 

Body cyclopiform. First antenna 7-segmented. Se¬ 
cond antenna 4-segmented, with claw on third seg¬ 
ment. Legs 1-4 in 9 with 3-segmented rami, with 
leg 4 endopod 0-1; 0-1; I, II, II. Legs 1-4 in 8 
with 3-segmented exopods and 2-segmented endo¬ 
pods, with leg 4 endopod 0-1; I, II, II, 1. 

Caribulus sculptus (Humes, 1969) 

Scambicornus sculptus Humes, 1969. 

Host: Isostichopus badionotus (Selenka). 

Site: Body surface. 

Localities: Barbados, Puerto Rico, Jamaica, Ba¬ 
hamas (Humes, 1969). 

Host: Holothuria (Halodeima) mexicana (Lud- 
wig). 

Site: Body surface. 

Localities: Bahamas, Jamaica, Curasao, Bonaire 
(Humes, 1969). 

Host: Holothuria (Halodeima) grisea (Selenka) 
Site: Body surface. 

Localities: Jamaica, Bonaire (Humes, 1969). 

Host: Actinopyga agassizii (Selenka) 

Site: Body surface. 

Localities: Bahamas, Jamaica (Humes, 1969). 
Notes: Length of 9 1.18 mm, 8 0.98 mm. Second 
segment of 8 maxilliped with inner excavated pro¬ 
minence. 

Caribulus sp. 

Scambicornus sp. in Humes, 1969. 

Host: Isostichopus badionotus (Selenka) 

Site: Body surface. 

Localities: Barbados, Jamaica, Bahamas (Humes, 
1969). 

Host: Holothuria (Halodeima) mexicana (Lud- 
wig). 

Site: Body surface. 

Localities: Bahamas, Jamaica, Curasao (Humes, 
1969). 
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New record: 16 <3 <3 from three Holothuria mexi- 
cana, in 0.5 m, Holandes Cay, near Cape San Bias, 
Panama, 8°37.6'N, 78°5i'W, 18 September 1965. 

Host: Actinopyga agassizii (Selenka). 

Site: Body surface. 

Localities: Bahamas, Jamaica (Humes, 1969). 
Notes: Length of <5 0.63 mm. Second segment of 
maxilliped lacking inner excavated prominence. 
9 unknown. 

Chauliolobion Humes, 1975 

Body modified, elongate. First antenna 7-segment- 
ed. Second segment 4-segmented, with one claw on 
third segment. Mandible with one or two long seti- 
form processes arising near base of lash. Legs 1-4 
in 9 with 3-segmented rami; in <3 with 3-segment- 
ed exopods but 2-segmented endopods. In both 
sexes a long digitiform process on distal outer cor¬ 
ner of coxa of legs 2 and 3. Leg 5 placed ventrally. 

Chauliolobion bulbosum Humes, 1975 

Host: Actinopyga echinites (Jaeger). 

Site: Internal. 

Locality: Region of Noumea, New Caledonia (Hu¬ 
mes, 1975). 

Host: Actinopyga palauensis Panning. 

Site: Internal. 

Locality: Region of Noumea, New Caledonia (Hu¬ 
mes, 1975). 

Notes: Length of $ 1.27 mm, <$ 1.13 mm. Caudal 
ramus in 9 with ratio of length to width 1.66:1, in 
c 3 1.91:1. Inner coxal seta on legs 1-3 swollen pro- 
ximally. Intercoxal plate of legs 1 and 2 with pair 
of pointed ventral processes. Leg 4 endopod with 
0-1; 0-1; II, I. Free segment of leg 5 in $ with 
slender seta and stout spiniform element. Claw of 
<3 maxilliped with small teeth along proximal con¬ 
cave margin. 

Chauliolobion imparile n. sp. 

Figs. 4a-f, 5a-k, 6a-e, 7a-h 

Type material. — 19 ?$, 14 <3 < 5 , and 1 copepodid 
from two holothurians, Bohadschia argus (Jaeger), 
in 4 m, Poelau Marsegoe, western Ceram, 
2°S9 , 3°' / S, I28°03'30"E, 15 May 1978. Holotype 
9 , allotype, and 24 paratypes (13 $9, n 6 6) de¬ 


posited in the Zoologisch Museum, Amsterdam; 
the remaining paratypes (dissected) in the collec¬ 
tion of the author. 

Other specimens (all from BoJmdschia argus). — 
2 99 , 2 c 5 6 from 1 host, in 3 m, Karang Mie, 
eastern Halmahera, oo°2o'o7"N I28°25'oo"E, 19 
May 1975; 2 99 , 3 (5 5 from 2 hosts, in 3 m, 
Poelau Parang, eastern Ceram, 3°i7'oo ,, S 
i30°44'48"E, 23 May 1975. 

Female. — Body (figs. 4a, 4b) elongate and slen¬ 
der. Length (not including setae on caudal rami) 
0.95 mm (0.90-0.97 mm) and greatest width 0.21 
mm (0.20-0.23 mm), based on 10 specimens in 
lactic acid. Ratio of length to width of prosome 
2.25:1. Ratio of length of prosome to that of uro- 
some 1.18:1. 

Segment of leg 5 (fig. 4c) 85 X 146 /Am. Genital 
segment 151 X 153 /mi, as long as wide. Genital 
areas situated laterally at middle of segment. Each 
area (fig. 4d) with two unequal naked setae 33 /Am 
and 16 /a m and a row of spinules. Three postgeni¬ 
tal segments from anterior to posterior 66 X 83, 
60 X 69, and 30 X 65 /mi. Genital and postgenital 
segments with transverse row of spines postero- 
ventrally. 

Caudal ramus (fig. 4e) short, 37 X 29 /mi, ratio 
1.27:1. Outer lateral seta 50 /mi, dorsal seta 27 /mi, 
outermost terminal seta (inserted somewhat ven¬ 
trally) 70 /tm, and innermost terminal seta 58 /xm. 
All these setae with lateral spinules except naked 
dorsal seta. Two stout median spinulose terminal 
setae 146 /xm (outer) and 179 /xm (inner), both in¬ 
serted between slight dorsal and ventral flanges. 
Ramus ornamented ventrally with spinules near 
insertions of setae (fig. 4c). 

Body surface with very few hairs (sensilla) as 
in figure 4a. 

Egg sac (fig. 4f) containing one, two, or three 
relatively large eggs, their length 169-187 /xm and 
width 114-120 /xm. 

Rostral area (fig. 5a) weakly developed. 

First antenna (fig. 5b) 174 /xm long. Lengths of 
its seven segments (measured along their posterior 
nonsetiferous margins): 17.5 (30 /xm along ante¬ 
rior margin), 31, 16.5, 28.5, 30, 16, and 14 /m1 
respectively. Formula for armature: 4, 13, 6, 3, 4 
+ 1 aesthete, 2 4- r aesthete, and 7+1 aesthete. 
Several setae with small spinules along one side. 
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Fig. 7. Chauliolobion imparile n. sp., male, a, dorsal (B); 
b, urosome, dorsal (E); c f maxilliped, postero-inner (G); 
d, endopod of leg 1, anterior (G); e, endopod of leg 2, 


anterior (G) ; f, endopod of leg 3, anterior (G); g, endo¬ 
pod of leg 4, anterior (G); h, leg 6, ventral (C). 


All segments with one or more small spines as illu¬ 
strated. 

Second antenna (figs. 5c, 5d) 4-segmented, 138 
fim long including claw. Armature: 1, 1,3 + claw, 
and 7. All setae smooth. Claw 43 /xm long. Orna¬ 


mentation resembling that in other species of ge¬ 
nus. 

Labrum (fig. 5e) with two short widely separated 
posteroventrai lobes. Mandible (fig. sf) similar to 
that in congeners, but convex side of base bearing 
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a small double spined process distal to two long 
setiform processes. Paragnath (fig. 5g), first ma¬ 
xilla (fig. 5I1), second maxilla (fig. si), and maxil- 
liped (fig. 5j) resembling in major respects those 
of other species of Chauliolobion . 

Ventral area between maxillipeds and first pair 
of legs (fig. 5k) slightly protuberant (fig. 4b). 

Legs 1-4 (figs. 6a, 6b, 6c, 6d) with 3-segmen.ted 
rami throughout. Armature as follows (Roman 
numerals indicating spines, Arabic numerals repre¬ 
senting setae): 

Pi coxa 0-1 basis 1-0 exp I-o; I-i; III, I, 4 
enp 0-1; 0-1; I, 5 

P 2 coxa 0-1 basis 1-0 exp I-o; I-i; III, I, 5 
enp 0-1; 0-2; I, II, 3 

P 3 coxa 0-1 basis 1-0 exp I-o; I-i; III, I, 5 
enp o-i; 0-2; I, I, 2 

P 4 coxa 0-1 basis 1-0 exp I-o; I-i; II, I, 5 
enp 0-1; 0-1; I, 2 

Outer distal comer of coxa of leg 2 (fig. 6b) 
bearing a long f ingerlike lobe, 90 /xm, longer than 
exopod (78 /xm). Corresponding lobe in leg 3 (fig. 
6c) short, 18 ix m. Legs 1 and 4 without such coxal 
lobes. Leg 4 exopod 88 /xm long and endopod 57 
/xm. Row of small spinules along distal anterior 
edge of coxa, present in legs 1-3, absent in leg 4. 
Inner coxal seta and endopodal setae of leg 4 more 
sparsely haired than in exopod of leg 4 or in pre¬ 
ceding legs. 

Leg 5 (fig. 6e) placed ventrally. Free segment 
30 X 18 /xm, ratio 1.67:1. Outer terminal seta 
52 fxm and smooth, inner terminal seta about 65 fx m 
with short barbules. Row of spinules near insertion 
of outer terminal seta. Seta on body near insertion 
of free segment 36 /xmand smooth. 

Leg 6 represented by two setae on genital area 
(% 4 d). 

Color in life in transmitted light opaque gray, 
eye red, egg sacs light gray. 

Male. — Body (fig. 7a) elongate. Length (exclu¬ 
ding setae on caudal rami) 0.87 mm (0.80-0.92 
mm) and greatest width 0.18 mm (0.18-0.19 mm), 
based on 10 specimens in lactic acid. Ratio of 
length to width of prosome 2.81:1. Ratio of length 
of prosome to that of urosome 1.12:1. 

Segment of leg 5 (fig. 7b) 57 X 1 33 Geni- 

tal segment 156 X 151 /xm, about as long as wide, 
lacking transverse posteroventral row of spines 


seen in female. Four postgenital segments from an¬ 
terior to posterior 53 X 86, 61 X 73 * 5 2 X 65, 
and 29 X 61 /xm, each with posteroventral row of 
spines as in female. 

Caudal ramus resembling that of female but 
smaller, 34 X 26 /xm. 

Body surface with very few hairs (sensilla) as 
in figure 7a. 

Rostral area, first antenna, second antenna, la- 
brum, mandible, paragnath, first maxilla, and se¬ 
cond maxilla as in female. Maxilliped (fig. 7c) 4- 
segmented (assuming that proximal part of claw 
represents fourth segment). Second segment with 
two small inner setae more or less obscured by 
patch of short spines. Claw 95 /xm along its axis, 
with narrow striated fringe along concave margin, 
and bearing two very unequal proximal setae. No 
terminal lamella. 

Ventral area between maxillipeds and first pair 
of legs as in female. 

Legs 1-4 resembling those of female except for 
endopods having two segments instead of three 
(figs. 7d, 7e, 7f, 7g). Second segment formed by 
apparent fusion of two distal segments, in legs 3 
and 4 original separation indicated by row of few 
small spinules. 

Leg 5 (fig. 7b) similar to that of female, its free 
segment 23 X I 5 -S 

Leg 6 (fig. 7I1) a posteroventral flap on genital 
segment bearing two unequal smooth setae 41 /xm 
and 24 fx m and a row of spinules. 

Spermatophore unknown. 

Color as in female. 

Etymology. — The specific name imparile, Latin 
meaning unequal or different, alludes to the great 
difference in size of the outer coxal lobes in legs 2 
and 3. 

Comparison with other species of Chauliolobion . — 
The genus Chauliolobion Humes, 1975, includes 
two previously described species, Chauliolobion 
bulbosum Humes, 1975, from Actinopyga echinites 
(Jaeger) and Actinopyga palauensis Panning in 
New Caledonia and Chauliolobion halodeimatis 
Humes, 1975, from Holothuria (Halodeima) atra 
Jaeger also in New Caledonia. Chauliolobion im¬ 
parile may be distinguished from these species by 
the nature of the outer coxal lobes in legs 2 and 3. 
These lobes are very unequal in size in C. imparile , 
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but more nearly equal in C. bulbosum and C. halo- 
deimatis. 

The two New Caledonian species differ in other 
ways from C. imparile. In C. bulbosum the third 
segment of the endopod of leg 4 has the formula 
IE, I, and one of the terminal elements of the free 
segment of leg 5 is stout and spiniform. In C. 
halodeimatis the caudal ramus is more elongate 
than in the new species, with a ratio of length to 
width of 2.12:1. 

Chauliolobion forcipatum n. sp. 

Figs. 8a-j, 9a-g, ioa-f 

Type material. — 6 2 $, 4 6 6 from one holothu- 
rian, Stichopus chloronotus Brandt, in 2 m, Karang 
Mie, east central Halmahera, Moluccas, oo° 
2o'o7"N, i28°25'oo"E, 19 May 1975. Holotype 2 , 
allotype, and 4 paratypes (2 22, 266) deposited 
in the Zoologisch Museum, Amsterdam; the re¬ 
maining paratypes (dissected) in the collection of 
the author. 

Other specimens. — 1 2 , 1 6 from one Stichopus 
chloronotus , in 2 m, Karang Mie, east central Hal¬ 
mahera, 19 May 1975. 

Female. — Body form similar to that of Chaulio¬ 
lobion imparile. Length (not including setae on 
caudal rami) 1.37 mm (1.30-1.40 mm) and greatest 
width 0.33 mm (0.31-0.33 mm), based on five spe¬ 
cimens in lactic acid. 

Segment of leg 5 (fig. 8a) 125 X 188 /xm. Be¬ 
tween this segment and genital segment an incom¬ 
plete ventral sclerite. Genital segment 213 X 230 
fx m, in dorsal view broadest in its anterior half. 
Genital areas situated dorsolaterally near middle of 
segment (fig. 8b). Each area bearing two small 
spines about 8 /xm long (fig. 8c). Three postgenital 
segments from anterior to posterior 78 X 113, 
65 X 88, and 60 X 84 /xm. Genital and postgenital 
segments with transverse rows of spines postero- 
ventrally, these spines weaker than in Chauliolo¬ 
bion imparile. 

Caudal ramus (fig. 8d) short, 50 x 35 jam, ratio 
1.43:1. Outer lateral seta 44 /xm, outermost termi¬ 
nal seta 36 /xm, and innermost terminal seta 37 /xm, 
all three setae bilaterally barbed. Dorsal seta 20 /xm 
and naked. Outermost terminal seta 81 /xm and 
innermost terminal seta 138 /xm, both setae spinu- 
lose. Ramus ornamented subterminally with ventral 


rows of delicate spinules as indicated in figure. 

Body surface with very few hairs (sensilla) as 
in C. imparile. 

Egg sac unknown. 

Rostral area as in C. imparile. 

First antenna (fig. 8e) 340 /xm long. Lengths of 
seven segments (measured along their posterior 
nonsetiferous margins): 33 (65 /xm along its an- 
terior margin), 57, 26, 4 7, 63, 49, and 34 
respectively. Formula for armature as in C. im¬ 
parile. Setae smooth except for long terminal seta 
with long unilateral spinules. Fifth and seventh 
segments with row of small ventral spinules. 

Second antenna (fig. 8f) with claw relatively 
short, 37 /xm. Armature as in C. imparile. Second 
segment lacking inner spinules. 

Labrum as in C. imparile. Mandible (fig. 8g) 
with only one long outer setiform process on basal 
area. Paragnath and first maxilla as in C. imparile. 
Second maxilla (fig. 8h) with spines on lash longer 
than in C. imparile. Maxilliped (fig. 8i) with third 
segment stouter and shorter than in C. imparile. 

Area between maxillipeds and first pair of legs 
(fig. 8j) slightly protuberant. 

Legs 1-4 (figs. 9a, 9b, 9c, 9d) segmented and 
armed as in C. imparile, except for third segment 
of endopod of leg 4. Two distal spines on third 
exopod segment of leg 1 recurved and opposing 
each other (fig. 9a). Leg 2 and 3 bearing on outer 
distal corner of coxa a long fingerlike lobe about 
84 /xm, distinctly shorter than exopod. Leg 4 (fig. 
9d) with exopod 130 /xm long and endopod 78 /xm. 
Third segment of endopod with three spines 13, 25, 
and 6.5 /xm from outer to inner, two outer spines 
finely barbed, innermost spine weak and smooth. 

Leg 5 (fig. ge) placed ventrally as in C. impa¬ 
rile. Free segment 46 X 25 /xm, ratio 1.45:1. Outer 
terminal seta 31 /xm and smooth. Inner terminal 
element spiniform, 26 /xm, very finely barbed. Row 
of small spinules ventrally near insertion of both 
terminal elements. Seta on body near insertion of 
free segment 25 /xm and smooth. 

Leg 6 represented by two small spines on genital 
area (fig. 8c). 

Color in life in transmitted light opaque gray, 
eye red. 

Male. — Body as in C. imparile. Length (not in¬ 
cluding setae on caudal rami) 1.15 mm (1.13-1.19 
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Fig. 8. Chauliolobion forcipatum n. sp., female, a, urosome, posterior (C) ; g, mandible, posterior (F) ; h, second 
ventral (B) ; b, segment of leg 5 and genital segment, late- maxilla, anterior (F) ; i, maxilliped, anterior (F) ; j, 
ral (D) ; c, genital area, dorsal (C) ; d, caudal ramus, dor- area between maxillipeds and first pair of legs, ventral 
sal (G); e, first antenna, ventral (E); f, second antenna, (E). 



Fig. 9. Chauliolobion forcipatum n. sp., female, a, leg 1 anterior (C) ; e, leg 5, ventral (C). Male: f, urosome, dor- 

and intercoxal plate (C); b, leg 2, anterior (C); c, endo- sal (D); g, maxilliped, postero-inner (G). 

pod of leg 3, anterior (C); d, leg 4 and intercoxal plate. 







f 

Fig. io. Chauliolobion forcipatum n. sp., male, a, endopod c, endopod of leg 3, anterior (G); d, endopod of leg 4, 
of leg i, anterior (G); b, endopod of leg 2, anterior (G); anterior (G); e, leg 5, ventral (G); f, leg 6, ventral (C). 


mm) and greatest width 0.26 mm (0.25-0.26 mm), 
based on three specimens in lactic acid. 

Segment of leg 5 (fig. gi) 78 X 125 fin 1. 
Genital segment 187 X 156 fin n, longer than wide, 
lacking transverse posteroventral row of spines. 
Four postgenital segments from anterior to poste¬ 
rior 78 X 94 , 73 X 83, 62 x 7 °, an d 4^ X 68 fim . 
First three segments with sparse posteroventral 
spines and anal segment with posteroventral spi- 
nules. 

Caudal ramus resembling that of female, but 
smaller, 39 X 29 fim . 

Body surface with very few hairs (sensilla) as 
in female. 

Rostral area, first antenna, second antenna, la- 
brum, mandible, paragnath, first maxilla, and se¬ 
cond maxilla as in female. Maxilliped (fig. 9g) 
with second segment having on inner surface two 
small setae and group of conspicuous spines gra¬ 
duating distally to smaller size. Claw 147 fim along 
its axis. 

Ventral area between maxillipeds and first pair 
of legs as in female. 


Legs 1-4 resembling those of female except for 
endopods having two segments instead of three 
(figs. 10a, 10b, ioc, iod). Endopod of leg 2 (fig. 
10b) having a distal recurved spiniform process. 
Distal segment of endopod of leg 4 bearing from 
outer to inner two unequal barbed spines, a weak 
slender smooth spine, and a plumose seta. 

Leg 5 (fig. ioe) similar to that of female, its 
free segment 32 X 17.5 
Leg 6 as in figure iof. 

Spermatophore unknown. 

Color as in female. 

Etymology. — The specific name forcipatum , de¬ 
rived from Latin forceps meaning forceps or tongs 
and the suffix -atus meaning provided with, refers 
to the shape of the two terminal spines on the 
exopod of leg 1. 

Comparison with other species of Chauliolobion. — 
Chauliolobion forcipatum may be distinguished 
from its three previously described congeners by 
the two long forceps-like spines on the third exo¬ 
pod segment of leg 1, and by the three spines on 
the third endopod segment of leg 4 (the innermost 
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spine much smaller and weaker than the others). 
The mandible of the new species has only one long 
setiform process on the convex edge instead of two 
processes as in other species. 

Chauliolobion halodeimatis Humes, 1975 
Host: Holothuria (Halodeima) atra (Jaeger). 

Site: Internal. 

Locality: Region of Noumea, New Caledonia (Hu¬ 
mes, 1975). 

Notes: Length of ? 1.01 mm, <3 0.92 mm. Caudal 
ramus in ? with ratio 2.12:1, in <3 same. Inner 
coxal seta on legs 1-3 not swollen. Intercoxal plate 
of legs 1 and 2 lacking pointed processes. Leg 4 
endopod with 0-1; 0-1; I, 2. Free segment of leg 5 
with two setae. Claw of <3 maxilliped with smooth 
concave surface. 

Chauliolobion tectuliferum n. sp. 

Figs, na-k, i2a-h, i3a-f 

Type material. — 5 $?, 1 c 3 from one holothurian, 
Thelenota ananas (Jaeger), in 4 m, Foelau Marse- 
goe, western Ceram, 2°59'3o' / S, i28°03'3o"E, 15 
May 1975. Holotype 9 , allotype (dissected), and 2 
paratypes deposited in the Zoologisch Museum, 
Amsterdam; the remaining two paratypes (dissect¬ 
ed) in the collection of the author. 

Female. — Body (fig. 11a) slender and elongate. 
Length (not including setae on caudal rami) 1.32 
mm (1.27-1.43 mm) and greatest width 0.29 mm 
(0.28-0.32 mm), based on five specimens in lactic 
acid. Ratio of length to width of prosome 2.38:1. 
Ratio of length of prosome to that of urosome 
1.20:1. 

Segment of leg 5 (fig. 11b) 91 X 159 fim. Ge¬ 
nital segment 216 X 177 firn, longer than wide, 
with irregular lateral margins. Genital areas situ¬ 
ated laterally near middle of segment. Each genital 
area (fig. 11c) with two nearly equal setae about 
16 /xm. Three postgenital segments from anterior 
to posterior 96 X 114, 104 X 99, and 47 X 86 /xm. 
Genital and three postgenital segments with post- 
eroventral spines as indicated. 

Caudal ramus (figs, ud, lie) 55 X 35 /xm, ratio 
1.57:1. Outer lateral seta 33 /xm, dorsal seta 28 jm i, 
and outermost terminal seta 30 /xm, all smooth. 
Innermost terminal seta 32 jum, with a few prox¬ 
imal inner hairs. Two stout median spinulose 


terminal setae 65 /xm (outer) and 91 /xm (inner). 
Proximal part of dorsal seta covered dorsally by a 
flange or roof (fig. lie). Spinules near insertions 
of lateral seta and outermost terminal seta. Ramus 
with ventral subterminal patch of spinules. 

Body surface with very few hairs (sensilla) as 
indicated in figure 11a. 

Egg sac unknown. 

Rostral area as in Chauliolobion imparile. 

First antenna (fig. nf) 203 /xm long. Lengths 
of seven segments (measured along their posterior 
nonsetiferous margins): 19 (39 fim along anterior 
margin), 40, 25, 29, 33, 20, and 17 /tm respectively. 
Formula for armature as in C. imparile. Several 
setae with spinules as illustrated. First four seg¬ 
ments with small spines as shown in figure. 

Second antenna (fig. ng) 4-segmented, 155 /xm 
long including claw. Armature as in C. imparile . 
Claw 31 /xm long. All setae smooth. 

Labrum (fig. nh) truncate posteroventrally. 
Mandible (fig. ni), paragnath (fig. nh), first 
maxilla (fig. 11k), second maxilla (fig. 12a), and 
maxilliped (fig. 12b) resembling those in conge¬ 
ners. Circlet of spinules near insertion of mandible 
(fig. nj). 

Ventral area between maxillipeds and first pair 
of legs as in figure 12c, and only slightly protu¬ 
berant. 

Legs 1-4 (figs. 1 2d, I2e, I2f, I2g) segmented 
and armed as in C . imparile, but endopod of leg 4 
with third segment having I, I, I, these spines 
barbed and nearly equal in length. Coxae of legs 2 
and 3 with long outer digitiform lobes as in C. 
forcipatum . 

Leg 5 (fig. I2h) with moderately elongate free 
segment 36 X 19 /xm, ratio 1.89:1. Both terminal 
setae about 22 /xm, inner seta slightly spiniform 
and unilaterally armed with spinules, outer seta 
smooth but with row of minute spinules near its 
insertion. Dorsal seta smooth and 25 /xm long. 

Leg 6 represented by two small setae on genital 
area (fig. 11c). 

Color in life in transmitted light dark brown, eye 
reddish but obscure. 

Male. — Body elongate as in C. imparile. Length 
1.17 mm and greatest width 0.25 mm. 

Segment of leg 5 (fig. 13a) 68 X 135 /mi. Ge¬ 
nital segment 195 X 180 /xm. Four postgenital 
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Fig. ii. Chauliolobion tectulifernm n. sp., female, a, dor¬ 
sal (I) ; b, urosome, ventral (D); c, segment of leg 5 
and genital area, lateral (E); d, caudal ramus, dorsal (G) ; 
e, caudal ramus, lateral (G); f, first antenna, dorsal (C); 


g, second antenna, posterior (G); h, labrum and para- 
gnaths, ventral (G); i, mandible, posterior (F); j, circlet 
of spines lateral to insertion of mandible, ventral (G); k, 
first maxilla, ventral (J). 
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Fig. 13. Chauliolobioti tectuliferum n. sp., male, a, uro- terior (G); e, endopod of leg 3, anterior (G); f, endopod 

some, ventral (D) ; b, maxilliped, postero-inner (G); c, of leg 4, anterior (G). 

endopod of leg 1, anterior (G) ; d, endopod of leg 2, an- 


segments from anterior to posterior 70 X 102, 
86 X 91, 81 X 86, and 42 X 81 /mi. First post¬ 
genital segment with posteroventral row of spines. 

Caudal ramus like that of female, 52 X 30 

Body surface ornamented with very few hairs 
(sensilia) as in female. 

Rostral area, mandible, paragnath, first maxilla, 
and second maxilla as in female. Maxilliped (fig. 
13b) 4-segmented (assuming that proximal part of 
claw represents fourth segment). First segment 
unarmed. Second segment with two setae and row 
of spinules. Small third segment unarmed. Qaw 
138 jam long, slightly swollen proximally where it 
bears two very unequal setae. 

Ventral area between maxillipeds and first pair 
of legs as in female. 

Legs 1-4 resembling those of female except for 
endopods having two segments instead of three 


(figs. 13c, 13d, I3e, I3f). Endopod of leg 2 (fig. 
13d) particularly dimorphic, with long slender spi- 
niform process medial to insertion of terminal 
spine which has several long spinules. 

Leg 5 (fig. 13a) resembling that of female. 

Leg 6 (fig. 13a) a posteroventral flap on genital 
segment bearing two unequal smooth setae 17 /im 
and 19 jum. 

Fully formed spermatophore not seen. 

Color as in female. 

Etymology. — The specific name tectuliferum, 
from Latin tectulum meaning a little roof and 
fero meaning to bear, alludes to the rooflike plate 
over the dorsal seta on the caudal ramus. 
Comparison with other species of Chauliolobion. — 
Chauliolobioti tectuliferum may be distinguished 
from its four previously described congeners by 
the presence of a rooflike plate over the dorsal seta 








on the caudal ramus. The two distal spines on the 
third exopod segment of leg i are recurved and 
oppose each other as in Chauliolobion forcipatum. 
C . tectuliferum may be easily distinguished from 
C. forcipatum, however, by the difference in shape 
of the female genital segment. 

Chauliolobion foliaceum (Ummerkutty, 1970) 

Host: Holothuria (Halodeima) atra (Jaeger). 

Site: Body cavity. 

Locality: Gulf of Mannar, southeastern India 
(Ummerkutty, 1970). 

Notes: Length of $ 0.79 mm, <5 0.75 mm. Smaller 
in size than other species in genus. Second segment 
of first antenna with a digitiform spine on antero¬ 
lateral corner. (This species, originally described 
as Sabelliphilus foliacea Ummerkutty, 1970, needs 
redescription). 

Key to the species of Chauliolobion 

1. Third segment of endopod of leg 4 with II, I or 

II, 1 .2 

Third segment of endopod of leg 4 with I, 2 

. 4 

2. Third segment of endopod of leg 4 with II, 1, 

the seta very small . C. forcipatum 

Third segment of endopod of leg 4 with II, I 

. 3 

3. Two distal spines on third segment of exopod 
of leg 1 strongly recurved and opposing each 
other; dorsal seta on caudal ramus covered dor- 

sally by a roof like flange . C. tectuliferum 

Two distal spines on third segment of exopod 
of leg 1 not strongly recurved; without rooflike 

flange over dorsal seta on caudal ramus . 

. C. bulbosum 

4. Outer process on coxa of legs r and 2 distinctly 

longer than first segment of exopod.5 

Outer process on coxa of leg 1 longer than en¬ 
tire exopod, that on coxa of leg 2 shorter than 
first segment of exopod . C . imparile 

5. Length of $ 1.01 mm (0.91-1.13 mm), <? 0.92 
mm (0.86-0.98 mm); second segment of first 

antenna bearing setae only. C. halodeimatis 

Length of $ 0.79 mm, S 0.75 mm; second seg¬ 
ment of first antenna bearing a digitiform 
spine on anterolateral comer.C. foliaceum 


Diogenella Stock, 1968 

Body elongate, modified. Caudal ramus with two 
median terminal setae vestigial and lateral seta dis¬ 
placed proximally. First antenna 7-segmented. Se¬ 
cond antenna 4-segmented, with one claw on fourth 
segment. Legs 1-4 with 3-segmented rami. Leg 4 
endopod with o-1; 0-1; II. 

Diogenella deichmannae Humes & Ho, 1970 

Host: Holothuria (Thymioscyia) arenicola (Sem- 
per). 

Site: Internal. 

Locality: Barbados (Humes & Ho, 1970). 

Notes: Length of $ 1.24 mm, 6 1.05 mm. Caudal 
ramus with inner terminal seta having only a few 
minute barbules and outer terminal seta naked. 
First segment of second antenna lacking spinules. 
Genital segment of $ tapered posteriorly. Genital 
areas anterior to middle of segment. 

Diogenella impar Humes & Ho, 1970 

Host: Holothuria (Thymioscyia) arenicola (Sem- 
per). 

Site: Internal. 

Locality: Barbados (Humes & Ho, 1970). 

Notes: Length of <5 1.43 mm. $ unknown. Caudal 
ramus with all terminal setae naked. Rostrum 
broad and triangular. First segment of second an¬ 
tenna without spinules. Ratio of greatest length to 
width of caudal ramus about 3.6:1. Outer spines 
on third segment of exopod of legs 2-4 unequal. 

Diogenella seticauda Stock, 1968 

Host: Holothuria (Semperothuria) surinamensis 
(Ludwig). 

Site: Internal. 

Locality: Puerto Rico (Stock, 1968; Humes & Ho, 
1970). 

Host: Holothuria (Thymioscyia) impatiens (For- 
skal). 

Site: Internal. 

Locality: Puerto Rico (Stock, 1968). 

Hosts: Holothuria (Thymioscyia) arenicola (Sem¬ 
per) and Holothuria (Semperothuria) surinamen¬ 
sis (Ludwig) (mixed at time of collection). 

Site: Internal. 

Locality: Puerto Rico (Humes & Ho, 1970). 
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Notes: Length of 2 1.04 mm, S 0.68 mm. Caudal 
ramus with ciliated inner and outer terminal setae. 
First segment of second antenna with spinules. Ge¬ 
nital segment of 2 of approximately same width 
throughout, with genital areas near middle of seg¬ 
ment. Genital and first two postgenital segments 
with transverse posteroventral rows of spines. 

Diogenella spinicauda Stock, 1968 

Host: Holothuria (Halodeima) mexicana Ludwig. 

Site: Internal. 

Localities: Curasao (Stock, 1968); Bahamas, 
Puerto Rico, Jamaica (Humes & Ho, 1970). 

Host: Actinopyga agassizii (Selenka) 

Site: Internal. 

Localities: Bahamas, Jamaica (Humes & Ho, 
1970). 

Notes: Length of 2 1.62 mm, $ 1.59 mm. Caudal 
ramus with ciliated inner and outer terminal setae. 
First segment of second antenna with spinules. Ge¬ 
nital segment of 2 broadest anteriorly and slightly 
tapered posteriorly, with genital areas in anterior 
part of segment. Genital and first two postgenital 
segments lacking transverse posteroventral rows of 
spines. 

Diogenidium Edwards, 1891 
Body cyclopiform, but elongate and somewhat mo¬ 
dified. Caudal ramus with two median terminal 
setae normally developed. First antenna 7-seg- 
mented. Second antenna 4-segmented, with one 
claw on fourth segment. Legs 1-4 with 3-segmented 
rami. Endopod of leg 4 with 0-1; 0-1; II. 

Diogenidium deforme Stock, 1968 
Host: Holothuria (Selenkothuria) glaberrima Se¬ 
lenka. 

Site: Internal, ejected from host. 

Locality: Puerto Rico (Stock, 1968). 

Host: Holothuria (Thymioscyia) arenicola (Sem- 
per). 

Site: Internal. 

Locality: Barbados (Humes & Ho, 1971). 

Host: Holothuria (Halodeima) mexicana (Lud- 
wig). 

Site: Internal. 


Locality: Puerto Rico, Bahamas (Humes & Ho, 
1971). 

Notes: Length of 2 1.44 mm, (5 1.48 mm (Humes 
& Ho, 1971), 2 2.27 mm, <3 1.7S mm (Stock, 
1968). Rostrum with pointed beak. Second segment 
of second antenna lacking fine ornamentation. Sec¬ 
ond segment of maxilliped of <3 with one of two 
setae arising from bifid base distal to which spi- 
nose area does not extend. 

Diogenidium nasutum Edwards, 1891 

Host: Actinopyga agassizii (Selenka). 

Site: Body cavity. 

Locality: Bahamas (Edwards, 1891; Humes & Ho, 
1971). 

Host: Holothuria (Halodeima) mexicana (Lud- 
wig). 

Site: Body cavity. 

Localities: Puerto Rico, Curasao (Stock, 1968); 
Puerto Rico, Jamaica (Humes & Ho, 1971). 

Host: Holothuria (Halodeima) grisea (Selenka). 
Site: Body cavity. 

Locality: Jamaica (Humes & Ho, 1971). 

Notes: Length of 2 1.58 mm, <3 1.49 mm. Rostrum 
with a pointed beak. Second segment of second an¬ 
tenna with outer spinules. Longest terminal seta on 
caudal ramus shorter than ramus. 

Diogenidium spinulosum Stock, 1968 

Host: Isostichopus badionotus (Selenka). 

Site: Internal, ejected from host. 

Localities: Puerto Rico (Stock, 1968; Humes & 
Ho, 1971); Jamaica (Humes & Ho, 1971). 

Notes: Length of 2 1.94 mm, <3 1.63 mm. Rostrum 
with broadly rounded posteroventral margin. Sec¬ 
ond and third segments of rami of legs 1-4 with 
small spines on posterior surface. 

Diogenidium tectum Humes & Ho, 1971 

Host: Actinopyga agassizii (Selenka). 

Site: Internal. 

Localities: Jamaica, Bahamas (Humes & Ho, 

i971 ). 

Notes: Length of <3 1.41 mm. 2 unknown. Ros¬ 
trum with a pointed beak. Second segment of sec¬ 
ond antenna with small inner spines. Longest ter- 
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minal seta on caudal ramus about twice length of 
ramus. Spinose area on second segment of maxil- 
liped extending distally to bifid prominence bear¬ 
ing seta. 

Lecanurius Kossmann, 1877 

Body modified, elongate, cephalosome broad and 
triangular. First antenna 7-segmented. Second an¬ 
tenna 4-segmented, with one large claw on third 
segment. Legs 1-4 with 3-segmented rami. Endo- 
pod of leg 4 with armature 0-1; 0-1; I, I, 1, 1, 1 or 
0-1; 0-1; 1,1,1,1. 

Lecanurius intestinalis Kossmann, 1877 

Host: Actinopyga lecanora (Jaeger). 

Site: In the intestine. 

Locality: Bohol Island, Philippine Islands (Koss¬ 
mann, 1877). 

Notes: Length of 3 1.46 mm. $ unknown. Cepha¬ 
losome semicircular in outline, not indented later¬ 
ally. Claw of maxilliped with two blunt protuber¬ 
ances. Free segment of leg 2 130 jam long. 

Lecanurius kossmannianus Humes, 1968 

Hosts: Actinopyga lecanora (Jaeger) and Actino¬ 
pyga miliaris (Quoy & Gaimard). 

Site: Exact location unknown, but presumably in¬ 
ternal. 

Locality: Region of Nosy Be, northwestern Mada¬ 
gascar (Humes, 1968). 

Notes: Length of $ 2.64 mm, 3 1.97 mm. Cepha¬ 
losome somewhat triangular, indented laterally. 
Claw of 3 maxilliped with one pointed promi¬ 
nence. Free segment of leg 5 in '3 42 jam long. 

Lecanurius planifrontalis n. sp. 

Figs. I4a-g, isa-j, i6a-f, i7a-f 
Type material. — 1 $, 2 3 3 from 13 holothurians, 
Actinopyga echinites (Jaeger), in 2 m, Pte. Pon- 
tillion (Rocher a la Voile), Noumea, New Caledo¬ 
nia, 2 June 1971. Holotype 3 , allotype $ (dissect¬ 
ed), and one paratypic 3 (dissected) deposited in 
the Zoologisch Museum, Amsterdam. 

Female. — Body (fig. 14a) elongate, flattened dor- 
soventrally. Length 2.34 mm and greatest width 
0.98 mm. Cephalosome broad with flattened fron¬ 
tal margin and with posterolateral corners turned 
slightly ventrally (fig. 14b). Segment of leg 1 


weakly separated from head. Epimera of segments 
of legs 2-4 rounded. Ratio of length to width of 
prosome 0.98:1. Ratio of length of prosome to that 
of urosome 0.83:1. 

Segment of leg 5 (fig. 14c) 187 X 3°8 jam. Ge¬ 
nital segment in dorsal view 352 X 363 pm in 
greatest dimensions, broad in anterior half but 
abruptly narrowed in posterior half. Genital areas 
situated dorsally on posterolateral corners of seg¬ 
ment. Each area (fig. I4d) with two naked setae 
about 39 pm long. Three postgenital segments from 
anterior to posterior 209 X 164, 176 X 155, and 
176 X 180 pm . Each segment with a pair of small 
lateral setules and anal segment with row of mi¬ 
nute spinules near its posteroventral margin on 
each side. 

Caudal ramus (fig. 14c) elongate, 260 X 75 /ur1 
(width taken at middle), ratio 3.47:1. Outer lateral 
seta 44 pm, dorsal seta 40 jam, outermost terminal 
seta 60 pm, innermost terminal seta 78 jam, and 
two long median terminal setae 200 pm (outer) 
and 308 pm (inner). All setae smooth. Subtermi- 
nally on ventral surface of ramus two rows of 
minute spinules. 

Body surface with few small hairs (sensilla) as 
in figures 14a and 14c. 

Egg sacs (fig. 14a) elongate, 1.38 X 0.19 mm 
and 1.30 X 0.19 mm, each containing approxi¬ 
mately 32 eggs varying in shape from subspherical, 
112 X 107 pm, to elongate, 133 X 86 jam. 

Rostral area (fig. I4f) weakly defined. 

First antenna (fig. i4g) 446 jam long. Lengths 
of seven segments (measured along their posterior 
nonsetiferous margins): 52 (91 jam along anterior 
margin), 146, 36, 70, 42, 35, and 26 jam respect¬ 
ively. Formula for armature: 4, 13, 6, 3, 4 + 1 
aesthete, 2 + 1 aesthete, and 7+1 aesthete. All 
setae naked. 

Second antenna (fig. 15a) 4-segmented, 470 jam 
long including claw. Armature: 1,1,3 + daw, an d 
7. Claw 109 jam along its axis. Fourth segment 
small, 42 X 26 jam. AH setae naked. 

Lab rum (fig. 15b), mandible (fig. 15c), para- 
gnath (fig. 15b), first maxilla (fig. 13d), second 
maxilla (fig. I5e), and maxilliped (fig. I5f) re¬ 
sembling in general features those of Lecanurius 
kossmannianus Humes, 1968. Setae on second 
maxilla smooth. 
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Fig. 14. Lecanurias planifrontalis n. sp., female, a, dorsal (B) ; f, rostral area, ventral (B) ; g, first antenna, ventral 

(A) ; b, contour of cephalosome, ventral (I); c, urosome, (E). 

ventral (B) ; d, leg 6, ventral (C); e, caudal ramus, dorsal 



Fig. 15. Lecanurius planifrontalis n. sp., female, a, second 
antenna, anterior (E) ; b, labrum with position of para- 
gnaths indicated by broken lines, ventral (C) ; c, mandible, 
posterior (G) ; d, first maxilla, posterior (G) ; e, second 


maxilla, posterior (C) ; f, maxilliped, anterior (C) ; g, area 
between maxillipeds and first pair of legs, ventral (D); 
h, leg 1 and intercoxal plate, anterior (D) ; i, leg 2, ante¬ 
rior (D); j, endopod of leg 3, anterior (D). 









Fig. 17. Lecanurius planifrontalis n. sp., male, a, claw of leg 4, with extra seta on third segment, anterior (E); e, 

maxilliped, flat view (C); b, endopod of leg 1, anterior leg 5, ventral (C); f, leg 6, ventral (E). 

(E); c, endopod of leg 2, anterior (E); d, left endopod of 


Ventral area between maxillipeds and first pair 
of legs (fig. I5g) not protuberant. 

Legs 1-4 (figs, ish, I5i, 15], 16a) with 3-seg- 
mented rami. Armature as in female of L. koss- 
mannianus except for third segment of endopod of 
leg 4 where formula is I, I, 1, 1, instead of I, I, 1, 
1, 1 as in that species. Inner margin of basis of 
legs 1 “3 with slender setules rather than hairs. 
Inner coxal seta on leg 4 naked and 26 ft m long. 
Leg 4 exopod 234 jam. Endopod 203 /tm. First seg¬ 
ment 62 X 52 jam, its inner seta 96 jam. Second 
segment 60 X 49 ju-m, its inner seta 104 fin 1. Third 
segment 81 X 40 jam, its four elements from outer 
to inner 23, 40, 104, and 122 jum. 

Leg 5 (fig. 16b) with subrectangular free seg¬ 
ment 78 X 42 jam, ratio 1.86:1. Two terminal setae 
68 jam and 104 jam, both delicately barbed. Dorsal 
seta 47 jam and smooth. Free segment ornamented 
with row of small spines on distal outer corner. 


Leg 6 represented by two setae on genital area 
(fig. i4d). 

Color in life in transmitted light opaque grayish 
white, eye red, egg sacs pale gray. 

Male. — Body (fig. 16c) resembling in general 
form that of female. Length 1.71 mm (1.67-1.75 
mm) and greatest width 0.74 mm (0.67-0.80 mm), 
based on two specimens in lactic acid. Ratio of 
length to width of prosome 1.08:1. Ratio of length 
of prosome to that of urosome 0.90:1. 

Segment of leg 5 (fig. i6d) 73 X 1 74 Geni¬ 

tal segment 252 X 234 jam, only slightly longer 
than wide. Four postgenital segments from ante¬ 
rior to posterior 99 X 104, 123 X 107, 112 X 102, 
and 120 X no jam. 

Caudal ramus similar to that of female, but 
smaller, 150 X 48 jam, ratio 3.13:1. 

Body surface ornamented with hairs or setules 
as in female. 
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Rostral area, first antenna, second antenna, la- 
brum, mandible, paragnath, first maxilla, and sec¬ 
ond maxilla as in female. Maxilliped (figs. i6e, 
i6f) 4-segmented, interpreting proximal part of 
claw as representing fourth segment. First segment 
unarmed. Second segment with two small setae, 
three stout striated spines, two of them with trun¬ 
cate tips, and two groups of minute spines. Third 
segment small and unarmed. Claw (fig. 17a) 252 
jam along its axis, with a proximally directed spini- 
form process on its concave margin, and bearing 
proximally two unequal smooth setae. 

Legs 1-4 segmented and armed as in female ex¬ 
cept for endopods of legs 1 and 2 which are 2- 
segmented. Endopod of leg 1 (fig. 17b) with for¬ 
mula 0-1; I, 5, 1. Endopod of leg 2 (fig. 17c) with 
0-1; I, II, 3, 2. Leg 4 endopod with 0-1; o-r; I, I, 
1, 1 in holotype and in endopod of right leg 4 in 
dissected male, but in endopod of left leg 4 (fig. 
I7d) of this dissected male formula is 0-1; 0-1; I, 
I, 1, i, 1, this being interpreted as an abnormal 
condition. 

Leg 5 (fig. 1 ye) with free segment shorter than 
in female, 34 X 23 /on, ratio 1.48:1. Two terminal 
setae 65 jam and 83 jam. Dorsal seta 39 jum . 

Leg 6 (fig. iyf) a posteroventral flap on genital 
segment bearing two slender smooth setae 39 jam 
and 55 jam. Near insertion of longer seta a row of 
minute spinules. 

Spermatophore not seen. 

Color similar to that of female. 

Etymology. — The specific name planifrontalis, a 
combination of Latin planus meaning flat, frons 
meaning forehead, and the suffix -alls signifying 
having the quality of, alludes to the flattened an¬ 
terior margin of the head. 

Comparison with other species. — The flattened 
anterior margin of the head in Lecanurius plani - 
frontalis sets the species apart from the other two 
members of the genus, Lecanurius intestinalis 
Kossmann, 1877, and Lecanurius kossmannianus 
Humes, 1968. The new species differs from L. 
intestinalis (of which only the male is known) in 
body length of the male (1.97 mm instead of 1.46 
mm as in L. intestinalis ), in the cephalosome being 
laterally indented instead of rounded, in having 
one pointed prominence instead of two blunt pro¬ 
tuberances on the claw of the maxilliped, and in the 


length of the free segment of leg 5 (34 jam instead 
of 130 jam as in L. intestinalis). 

L. planifrontalis differs from L. kossmannianus 
in having the formula I, I, 1, 1 on the third seg¬ 
ment of the endopod of leg 4, instead of I, I, 1, 1, 
1. The female of the new species further differs 
from L. kossmannianus in body length (2.34 mm 
instead of 2.64 mm) and in the dimensions and 
shape of the genital segment (352 X 363 jam in¬ 
stead of 540 X 396 jam). 

Host: Actinopyga miliaris (Quoy & Gaimard). 
Site: Hind gut. 

Locality: Northeastern Australia (present paper). 
New host record: 1 ?, 6 6 6 from Actinopyga mi¬ 
liaris , Arlington Reef complex, off Queensland, 
Australia, 11 May 1977, L. Cannon collector. 

Lecanurius sp. 

Host: Synapta maculata (Chamisso & Eysen- 
hardt). 

Site: Exact location unknown, but presumably in¬ 
ternal. 

Locality: Region of Nosy Be, northwestern Mada¬ 
gascar (Humes, 1968). 

Notes: Only a single copepodid known. Some fea¬ 
tures suggest Lecanurius. 

Lichothuria Stock, 1968 

Body modified, elongate, and slender. First anten¬ 
na 7-segmented. Second antenna 4-segmented, with 
one claw on third segment. Mandible with large 
spinelike element on convex side near origin of bi- 
pectinate blade. Legs 1-4 in $ with 3-segmented 
rami, with leg 4 endopod 0-1; 0-1; II, 1; in 6 with 
3-segmented exopods and 2-segmented endopods, 
with leg 4 endopod 0-1; II, 1, 1. 

Lichothuria mandibularis Stock, 1968 

Host: Holothuria (Halodeima) atra (Jaeger). 

Site: Internal, ejected from host. 

Localities: Eilat, Gulf of Aqaba, Israel (Stock, 
1971); region of Nosy Be, northwestern Madagas¬ 
car (Humes & Ho, 1969). 

Host: Holothuria (Metriatyla) scabra Jaeger. 

Site: Internal. 
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Locality: Region of Nosy Be, northwestern Mada¬ 
gascar (Humes & Ho, 1969). 

Host: Holothuria (Microthele) nobilis (Selenka). 
Site: Internal. 

Locality: Region of Nosy Be, northwestern Mada¬ 
gascar (Humes & Ho, 1969). 

Host: Holothuria (Cystipus) fuscopunctata Jaeger. 
Site: Internal. 

Locality: Region of Nosy Be, northwestern Mada 7 
gascar (Humes & Ho, 1969). 

Notes: Length of $ 1.61 mm, <3 1.32 mm. 

Scambicornus Heegaard, 1944 

Body cyclopiform. First antenna 7-segmented. Sec¬ 
ond antenna 4-segmented, with claw on third seg¬ 
ment. Legs 1-4 in $ with 3-segmented rami. Leg 4 
endopod with 0-1; 0-1; I, II, II. In <3 legs 1 and 2 
with 3-segmented exopods and 2-segmented endo- 
pods; legs 3 and 4 with both rami 3-segmented. 

(Preherrmannella Sewell, 1949, is a junior syno¬ 
nym of Scambicornus). 

Scambicornus batiolatus n. sp. 

Figs. i8a-k, I9a-k, 2oa-j 

Type material. — 152 ??, 71 <3 6 from one holo- 
thurian. Holothuria (Halodeima) atra (Jaeger), 
in 10 m, southern shore of Goenoeng Api, Banda 
Islands, 4°32'o5"S, i29°52'3o"E, 26 April 1975. 
Holotype $, allotype, and 215 paratypes (148 ??, 
67 <5 < 3 ) deposited in the Zoologisch Museum, Am¬ 
sterdam; the remaining paratypes (dissected) in 
the collection of the author. 

Other specimens. — From Holothuria atra : 6 $?, 

1 <3 from 2 hosts, in 3 m, Poelau Gomumu, south 
of Obi, i°5o'oo"S, i27°3o'54"E, 30 May 1975; 
20 $?, 18 <3 <3 from 4 hosts, in 5 m, southwestern 
shore of Goenoeng Api, Banda Islands, 4°3i'45"S, 
I29°5 i' 55"E, 2 May 1975; 1 $, 1 <3 from 1 host, 
in 4 m, Poelau Marsegoe, western Ceram, 2°59'3o" 
S, i28 0 o3'3o"E, 15 May 1975; i?, 1 <3 from 1 
host, in 3 m, Poelau Gomumu, south of Obi, i°5o' 
oo"S, i27°3o'54"E, 30 May 1975; 7 $ 9 , 5 6 6 
from 1 host, in 18 m, south of Poelau Naira (Ban- 
danaira), Banda Islands, 4°32'i2 // S, i29°53'4o"E, 

2 May 1975; 3 2 $, 3 6 6 from 1 host, in 1.5 m, 
southwestern shore of Goenoeng Api, Banda Is¬ 


lands, 4°3i'45"S, i 29 6 5 i' 55 " E . 2 May 1975; 2 6 6 
from 4 hosts, in 4 m, Poelau Marsegoe, western 
Ceram, 2°S9'3o"S, I28°03'30"E, 15 May 1975. 
From Thelenota ananas (Jaeger): 3 $$, 3 <3 <5 
from 1 host, in 4 m, Poelau Marsegoe, western 
Ceram, 2°59'3o"S, i28°03'3o"E, 15 May 1975. 
Female. — Body (fig. 18a) with moderately broad 
prosome. Length (not including setae on caudal 
rami) 0.98 mm (0.85-1.05 mm) and greatest width 
0.44 mm (0.41-0.47), based on 10 specimens in 
lactic acid. Segment of leg 1 separated from head 
by dorsal transverse furrow. Epimeral areas of 
segments of legs 1-4 rounded. Ratio of length to 
width of prosome 1.36:1. Ratio of length of pro- 
some to that of urosome 1.76:1. 

Segment bearing leg 5 (fig. 18b) 88 X 104 fim. 
Genital segment 94 X 109 jum, slightly wider than 
long, its lateral margins rounded. Posteroventral 
margin of segment with dentate fringe. Genital 
areas located dorsolaterally at middle of segment. 
Each area (fig. 18c) with two small naked setae 
about 9 fim long and a minute spiniform process. 
Three postgenital segments from anterior to poste¬ 
rior 36 X 60, 29 X 57 » and 55 X 5 8 First 
postgenital segment with posteroventral dentate 
fringe. Anal segment with row of minute postero¬ 
ventral spinules on each side. 

Caudal ramus (fig. i8d) elongate, 83 X 22 fi m, 
ratio 3.77:1. Outer lateral seta (situated dorsally) 
82 fin 1, dorsal seta 94 fin 1, outermost terminal seta 
77 jam, innermost terminal seta 79 fim, and two 
long median terminal setae 308 jum (outer) and 506 
fim (inner). All setae naked. Terminal ventral 
flange with row of extremely small spinules. 

Body surface with few small hairs (sensilla) 
and refractile points as in figures i8e and 18b. 

Egg sac (fig. i8e) elongate, 550 x 187 jum, with 
many eggs, each with average diameter 50 fim (42- 
55 

Rostrum (fig. i8f) weakly developed. 

First antenna (fig. i8g) 355 fim long. Lengths 
of seven segments (measured along their posterior 
nonsetiferous margins): 26 (55 fim along anterior 
margin), 122, 23, 65, 35, 31, and 24 fin 1 respect¬ 
ively. Formula for armature: 4, 13, 6, 3, 4 + 1 
aesthete, 2+1 aesthete, and 7+1 aesthete. Setae 
generally smooth but two setae on second segment 
in some specimens with few small spinules. 
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Fig. 18. Scambicornus batiolatus n, sp., female, a, dorsal second antenna, anterior (C) ; i, labrum with position of 
(I) ; b, urosome, dorsal (D) ; c, genital area, dorsal (F) ; paragnaths indicated by broken lines, ventral (C) ; j, man- 

d, caudal ramus, dorsal (C) ; e, egg sac, dorsal (B) ; f, dible, posterior (G); k, first maxilla, posterior (G). 

rostrum, ventral (D); g, first antenna, ventral (E) ; h, 





1 

Fig. 19. Scambicornus batiolatus n. sp., female: a, second 
maxilla, posterior (G); b, lash of second maxilla, anterior 
(H); c, maxilliped, antero-inner (G); d, area between 


and intercoxal plate, anterior (E) ; f, leg 2, anterior (E) ; 
g, third segment of endopod of leg 3, anterior (E) ; h, 
leg 4 and intercoxal plate, anterior (E) ; i, leg 5, dorsal 







Fig. 20. Scambicornus batiolatus n. sp., male, a, third seg¬ 
ment of first antenna, dorsal (C); b, second antenna, pos¬ 
terior (C); c, second segment of second antenna, ventral 
(anterior) (G); d, maxilliped, posterior (C); e, claw of 

Second antenna (fig, i8h) 4-segmented, 250 /on 
long including claw. Armature: 1, 1,3 + claw, and 
7. All setae naked. Small fourth segment much 
shorter than claw which is 60 /mi along its axis. 

Labrum (fig. i8i), mandible fig. i8j), paragnath 
(fig. 181), and first maxilla (fig. 18k) resembling 
those of Scambicornus tylotus Humes, 1975. Sec¬ 
ond maxilla (fig. 19a) also similar to that of S. ty¬ 
lotus but spinules on inner seta on second segment 


maxilliped, anterior (C); f, proximal seta on claw of 
maxilliped, posterior (F); g, endopod of leg 1, anterior 
(C); h, endopod of leg 2, anterior (C) ; i, leg 5, dorsal 
(C); j, leg 6, ventral (C). 

stronger and teeth on lash more evenly graduated 
(fig. 19b) than in that species. Maxilliped (fig. 
19c) resembling that of S. tylotus but lacking patch 
of small spines on second segment. 

Ventral area between maxillipeds and first pair 
of legs (fig. igd) slightly protuberant. 

Legs 1-4 (figs. 19c, I9f, I9g, 19I1) with segmen¬ 
tation and spine and setal formula as in S. tylotus. 
Leg 4 with inner coxal seta 19 jum and naked. En- 
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dopod 112 fim long, with first and second segments 
having spinelike inner element. Five spines on third 
segment from outer to inner 30, 35, 71, 27, and 22 
/un. 

Leg 5 (fig. 191) with small unornamented free 
segment 39 X 21 /Am, ratio 1.86:1, its posterior 
surface slightly irregular. Outer terminal seta 52 
/Am and smooth, inner terminal seta 100 /a m with 
outer spinules. Dorsal seta on body near insertion 
of free segment 40 /Am and smooth. 

Leg 6 represented by two setae on genital area 
(fig. 18c). 

Color in life in transmitted light pale lavender 
brown, eye red, egg sacs gray. 

Male. — Body (fig. 19]) resembling in general 
form that of female. Length (excluding setae on 
caudal rami) 0.80 mm (0.73-0.87 mm) and greatest 
width 0.37 mm (0.34-0.39 mm), based on 10 speci¬ 
mens in lactic acid. Ratio of length to width of pro- 
some 1.39:1. Ratio of length of prosome to that of 
urosome 1.72:1. 

Segment bearing leg 5 (fig. 19k) 39 X 86 /Am. 
Genital segment 125 X 122 /Am, about as long as 
wide, in dorsal view its outline slightly bell-shaped. 
Four postgenital segments from anterior to poste¬ 
rior 31 X 57 f 34 X 55 * 2 9 X 5 2 > an d 39 X 5 2 J“ m * 
First and second postgenital segments with poste- 
roventral dentate fringe. 

Caudal ramus (fig. 19k) 49 X 23 /Am, ratio 
2.13:1, shorter than in female. 

Body surface ornamented with hairs and refrac- 
tile points as in female. 

Rostrum as in female. First antenna with seg¬ 
mentation, setal formula, and aesthetes as in fe¬ 
male, but seta on posterior distal corner of third 
segment stouter (fig. 20a) than in female. This 
seta and many others with minute surficial spi¬ 
nules. 

Second antenna (fig. 20b) with two groups of 
stalked suckers about 6 /Am in diameter (nine in 
each group) on second segment (fig. 20c) and few 
minute spines on third segment. Otherwise second 
antenna resembling that of female. 

Labrum, mandible, paragnath, first maxilla, and 
second maxilla like those of female. Maxilliped 
(fig. 2od) 4-segmented, assuming that proximal 
part of claw represents fourth segment. First seg¬ 
ment unarmed. Second segment with two slender 


naked setae surrounded by patch of large spines, 
and in addition a longitudinal row of small spines. 
Third segment small and unornamented. Claw 
sharply recurved distally and 135 /Am along its axis, 
with prominent knob on concave margin just proxi¬ 
mal to flexure (fig. 2oe), and bearing proximally 
two unequal setae, one seta slender, other seta with 
stout base and more slender striated distal portion 
(fig. 2of). 

Ventral area between maxillipeds and first pair 
of legs like that of female. 

Legs 1-4 similar to those of female except for 
endopods of legs 1 and 2. Endopod of leg 1 (fig. 
20g) 2-segmented and slender, relatively longer 
(121 /Am) than exopod (91 /Am). Formula: 0-1; II, 
4, 1. Endopod of leg 2 (fig. 20h) 2-segmented, 
slightly longer (114 /Am) than exopod (102 /Am). 
Formula: 0-1; I, II, 3, 2. Two long recurved spini- 
form processes on inner margin of distal part of 
second segment. 

Leg 5 (fig. 201) with small unornamented free 
segment 31 x n /ai n, ratio 2.82:1. Two terminal 
setae 44 /Am and 105 /Am. Dorsal seta 41 /Am. 

Leg 6 (fig. 2oj) a posteroventral flap on genital 
segment bearing two plumose setae about 34 /Am 
long and a spiniform process. 

Color as in female. 

Etymology. — The specific name batiolatus, de¬ 
rived from Latin batiola meaning a cup and the 
suffix -atus signifying provided with, refers to the 
cuplike suckers on the second antenna of the male. 
Comparison with related species. — Scambicornus 
batiolatus differs from all but one species in the 
genus in having suckers on the second antenna of 
the male. Only in Scambicornus poculiferus (Hu¬ 
mes & Cressey, 1961) is this appendage provided 
with suckers. The number of suckers (four) in 
that species is much smaller, however, than in the 
new species (eighteen). S. batiolatus may be fur¬ 
ther distinguished from 5 *. poculiferus by the struc¬ 
ture of the claw of the male maxilliped, sharply 
recurved with a prominent knob on the concave 
margin in the new species, but gently recurved 
with a smooth concave margin in S. poculiferus . 

Scambicornus brachysetosus Reddiah, 1968 

Host: Holothuria ( Halodeima ) atra Jaeger. 

Site: Unknown, probably body surface. 
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Locality: Madras State, South India (Reddiah, 
1968). 

New record: 37 22 from the esophagus of Holo- 
thuria atra, Heron Island, eastern Australia, 9 
April 1974. Collected by L. Cannon. 

Notes: Length of 2 0.63 mm, <5 0.43 mm (Humes, 
I 975). Genital segment of 2 wider than long, with 
sides evenly rounded. Caudal ramus of 2 with ratio 
2.1:1. Second antenna with fourth segment short, 
reaching to articulation of claw. Claw of S maxii- 
liped denticulate on convex side and having a 
proximally directed spiniform process near mid¬ 
region. 

Scambicornus calcaratus Humes, 1975 
Host: Actinopyga miliaris (Quoy & Gaimard). 
Site: Body surface. 

Locality: Region of Noumea, New Caledonia (Hu¬ 
mes, 1975a). 

Host: Actinopyga palauensis Panning. 

Site: Body surface. 

Locality: Region of Noumea, New Caledonia (Hu¬ 
mes, 1975a). 

Host: Actinopyga plebeja (Selenka). 

Site: Body surface. 

Locality: Region of Noumea, New Caledonia (Hu¬ 
mes, 1975a). 

Host: Actinopyga serratidens Pearson. 

Site: Body surface. 

Locality: Region of Noumea, New Caledonia (Hu¬ 
mes, 1975a). 

Host: Actinopyga echinites (Jaeger). 

Site: Body surface. 

Locality: Region of Noumea, New Caledonia (Hu¬ 
mes, 1975a). 

Host: Actinopyga lecanora (Jaeger). 

Site: Body surface. 

Locality: Region of Noumea, New Caledonia (Hu¬ 
mes, 1975a). 

Notes: Length of 2 1.30 mm, <5 1.13 mm. Female 
genital segment only slightly wider than long, with¬ 
out lateral wings. Caudal ramus of 2 with ratio 
2.97:1, 6 2.14:1. Fourth segment of second anten¬ 
na short, not reaching to articulation of claw. Third 


segment of exopod of leg 1 with unusually long 
distalmost lateral spine, as long as entire exopod 
in 2 - Second segment of <3 maxilliped with large 
postero-inner patch of spines and many small bos¬ 
ses along its outer surface. 

Scambicornus campanulipes (Humes & Cressey, 
1961) 

Preherrmannella campanulipes Humes & Cressey, 1961. 
Host: Actinopyga mauritiana (Quoy & Gaimard). 
Site: Body surface. 

Locality: Region of Nosy Be, northwestern Mada¬ 
gascar (Humes & Cressey, 1961; Humes, 1967). 

Host: Actinopyga echinites (Jaeger). 

Site: Body surface. 

Locality: Region of Nosy Be, northwestern Mada¬ 
gascar (Humes & Cressey, 1961; Humes, 1975); 
Mauritius (Humes, 1975b). 

Host: Actinopyga sp. 

Site: Body surface. 

Locality: Region of Nosy Be, northwestern Mada¬ 
gascar (Humes & Cressey, 1961). 

Host: Holothuria ( Halodeima ) atra (Jaeger). 

Site: Body surface. 

Locality: Region of Nosy Be, northwestern Mada¬ 
gascar (Humes & Cressey, 1961). 

Host: Actinopyga lecanora (Jaeger). 

Site: Body surface. 

Locality: Region of Nosy Be, northwestern Mada¬ 
gascar (Humes & Cressey, 1961; Humes, 1967); 
region of Noumea, New Caledonia (Humes, 

1975a). 

Host: Actinopyga miliaris (Quoy & Gaimard). 
Site: Body surface. 

Locality: Region of Nosy Be, northwestern Mada¬ 
gascar (Humes & Cressey, 1961; Humes, 1967). 

Host: Actinopyga plebeja (Selenka). 

Site: Body surface. 

Locality: Region of Noumea, New Caledonia (Hu¬ 
mes, 1975a). 

Notes: Length of 2 1.21 mm, <3 0.81 mm. Genital 
segment of 2 wider than long, with two small dor- 
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sal protuberances on anterior half of segment. Leg 
5 of 9 campanuliform. Maxilliped of <3 with broad 
obtuse spines on second segment; larger of two 
setae at base of claw bent angularly. 

Scambicornus disparilis n. sp. 

Figs. 2ia-j, 22a-k, 23a-g 

Type material. — 19 9 $, 6 <5 <3 from one holothu- 
rian, Holothuria ( Halodeima) atra (Jaeger), in 10 
m, southern shore of Goenoeng Api, Banda Islands, 
4°32'o5"S, i29°52 , 3o"E, 26 April 1975. Holotype 
9, allotype, and 19 paratypes (15 99, 4 3 3 ) de¬ 
posited in the Zoologisch Museum, Amsterdam; 
the remaining paratypes (dissected) in the collec¬ 
tion of the author. 

Other specimens (all from Holothuria atra). — 15 
99 , 7 3 3 from 2 hosts, in 3 m, Poelau Gomumu, 
south of Obi, i°5c/oo"S, i27°3o'54"E, 30 May 
1975; 8 99, 3 <3 <3 from 4 hosts, in 5 m, south¬ 
western shore of Goenoeng Api, Banda Islands, 
4 ° 3 i' 45 "S, i 29 ° 5 i' 55 "E, 2 May 1975; 6 9 ?, 7 <5 c 3 
from 1 host, in 4 m, Poelau Marsegoe, western 
Ceram, 2°59 / 3o"S, I28°03'30"E, 15 May 1975; 
3 3 3 from 1 host, in 3 m, Poelau Gomumu, south 
of Obi, i°5o'oo"S, i27°3o'54"E, 30 May 1975; 
1 9 , 2 3 3 from 1 host, in 18 m south of Poelau 
Naira (Bandanaira), Banda Islands, 4°32'i2"S, 
i29°53 / 4o"E, 2 May 1975; 2 9 ?, 3 3 3 from 1 
host, in 1.5 m, southwestern shore of Goenoeng 
Api, Banda Islands, 4°3i'45"S, i29°5i / 55"E, 2 
May 1975; 7 99 , 5 3 3 from 4 hosts, in 4 m, Poe¬ 
lau Marsegoe, western Ceram, 2°59'3o"S, i28°03' 
^o"E, 15 May 1975. 

Female. — Body (fig. 21a) with fairly broad pro- 
some. Length (not including setae on caudal ra¬ 
mus) 1.11 mm (1.05-1.18 mm) and greatest width 
0.60 mm (0.58-0.63 mm), based on 10 specimens in 
lactic acid. Segment of leg 1 separated from head 
by dorsal transverse furrow. Epimeral areas of seg¬ 
ments of legs 1-4 as in figure. Ratio of length to 
width of prosome 1.21:1. Ratio of length of pro- 
some to that of urosome 1.70:1. 

Segment bearing leg 5 (fig. 21b) 78 X 143 j^m. 
Genital segment 130 X 180 jatn, broadest posterior¬ 
ly. Genital areas situated at posterolateral corners 
of segment. Each area (fig. 21c) bearing two slen¬ 
der naked setae about 35 fim long and a minute 
knoblike process. Three postgenital segments from 


anterior to posterior 49 X 78, 52 X 75 , and 73 X 
73 fin a. Anal segment with row of minute postero- 
ventral spinules on each side. 

Caudal ramus (fig. 2id) moderately elongate, 
83 X 29 jam, ratio 2.86: r. Outer lateral seta (si¬ 
tuated dorsally) 220 fim, dorsal seta 169 fim, outer¬ 
most terminal seta 210 fim, innermost terminal seta 
135 fim t and two long median terminal setae 495 
jam (outer) and 650 fim (inner). All setae naked 
except two long haired terminal setae. Terminal 
ventral flange with minute marginal spinules. 

Body surface with few hairs (sensilla) and nu¬ 
merous refractile points as in figure 21a. 

Complete egg sacs not seen, but individual eggs 
ranging in diameter from 49-60 fim . 

Rostrum (fig. 2ie) without clearly defined pos- 
teroventral border. 

First antenna (fig. 2if) 358 fim long. Lengths 
of seven segments (measured along their posterior 
nonsetiferous margins): 40 (55 ^m along anterior 
margin), 122, 31, 62, 39, 26, and 23 fim respect¬ 
ively. Formula for armature as in Scambicornus 
batiolatus described above. Setae naked except for 
certain haired setae on segments 6 and 7. 

Second antenna (fig. 2ig) 280 fi m long including 
claw. Armature as in S. batiolatus. Claw 75 jum 
along its axis. All setae naked. 

Labrum (fig. 2ih), mandible (fig. 2ii), para- 
gnath (fig. 2ih), and first maxilla (fig. 21 j) not 
greatly different from those of S. batiolatus. Sec¬ 
ond maxilla (fig. 22a) resembling that of S. batio¬ 
latus but first two teeth on lash distinctly larger 
than more distal teeth. Maxilliped (fig. 22b) with 
inner marginal spinules on second segment. 

Ventral area between maxillipeds and first pair 
of legs as in S. batiolatus. 

Legs 1-4 (figs. 22c, 22d, 22e, 22f) with segmen¬ 
tation and spine and setal formula as in S. batio¬ 
latus. Leg 4 with inner coxal seta 17 fim and naked. 
Endopod 107 fim long. Five spines on third seg¬ 
ment from outer to inner 22, 36, 66, 40, and 39 jam. 

Leg 5 (fig. 22g) with discoidal, medioventrally 
concave free segment 39 X 44 /tm, ratio 1:0.89, 
slightly wider than long. Two terminal setae 86 jam 
(inner) and 68 jam (outer), both barbed. Free seg¬ 
ment ornamented with few minute spinules near 
insertions of setae. Dorsal seta on body near free 
segment 65 jam and smooth. 
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Fig. 21. Scambicormts disparilis n. sp., female, a, dorsal first antenna, ventral (E); g, second antenna, anterior 

(I) ; b, urosome, dorsal (D) ; c, segment of leg 5, genital (C); h, labrum with position of paragnaths indicated by 

segment, and first postgenital segment, lateral (E) ; d, broken lines, ventral (C) ; i, mandible, posterior (G); j, 

caudal ramus, dorsal (C) ; e, rostral area, ventral (B): f, first maxilla, posterior (G). 




















Fig. 22. Scambicornus disparilis n. sp., female: a, second 
maxilla, posterior (G) ; b, maxilliped, antero-inner (G); 
c, leg i and intercoxal plate, anterior (E); d, leg 2, ante¬ 
rior (E); e, third segment of endopod of leg 3, anterior 


(E) ; f, leg 4 and intercoxal plate, anterior (E) ; g, leg 5, 
medial (C). Male: h, dorsal (I); i, urosome, dorsal (E); 
j, caudal ramus, dorsal (G) ; k, second antenna, anterior 
(C). 



Fig. 23. Scambicorniis disparilis n. sp., male, a, maxilliped, (C) ; e, leg 5, dorsal (G); f, leg 6, ventral (C) ; g, sperma- 
posterior (C); b, endopod of leg i, anterior (C); c, endo- tophore, ventral (C). 
pod of leg 2, anterior (C) ; d, endopod of leg 3, anterior 


Leg 6 represented by two setae on genital area 
(fig. 21c). 

Color in life in transmitted light pale lavender 
brown, eye red, eggs gray. 

Male. — Body (fig. 22I1) with prosome less broad 
than in female. Length (excluding setae on caudal 
rami) 0.72 mm (0.66-0.76 mm) and greatest width 
0.32 mm (0.30-0.33 mm), based on six specimens 
in lactic acid. Ratio of length to width of prosome 
1.38:1. Ratio of length of prosome to that of uro- 
some 1.62:1. 

Segment bearing leg 5 (fig. 22i) 39 X 78 ftm. 
Genital segment 99 X 112 ft m, with gently round¬ 
ed margins in dorsal view. Four postgenital seg¬ 
ments from anterior to posterior 29 X 52, 29 X 
49 > 25 X 47 , and 31 X 50 

Caudal ramus (fig. 22j) much shorter than in 
female, 28 X 21 ftm, ratio 1.33:1. 

Body surface ornamented with hairs and fewer 
refractile points than in female. 

Rostrum as in female. First antenna with seg¬ 
mentation and setal formula as in female, but many 
setae with minute surficial spinules as in S. batio- 
latus. 


Second antenna (fig. 22k) resembling that of 
female but inner spinules on second and third 
segments. 

Labrum, mandible, paragnath, first maxilla, and 
second maxilla like those of female. Maxilliped 
(fig. 23a) segmented as in S. batiolatus . Second 
segment inwardly with two slender naked setae, a 
group of long slender spinules, and a patch of re¬ 
fractile punctations. Claw 150 ftm along its axis, 
bearing two very unequal proximal setae, longer 
seta barbed, shorter seta smooth. 

Ventral area between maxillipeds and first pair 
of legs as in female. 

Legs 1-4 similar to those of female except for 
endopods of legs 1, 2, and 3. Endopod of leg 1 
(fig. 23b) short, 2-segmented, 87 ftm long, with 
formula 0-1; II, 4, 1, outer spine broad and 
smooth, inner spine slender and minutely barbed. 
Endopod of leg 2 (fig, 23c) short, 2-segmented, 
80 ftm long, with formula 0-1; I, II, 3, 2, all three 
spines narrowly lamellate. Endopod of leg 3 (fig. 
23d) 94 /xm long, 3-segmented, with formula 0-1; 
0-2; I, II, I, 2. Outer terminal spine stout with 
posteriorly recurved tip, inner terminal spine slen¬ 
der and straight. Leg 4 as in female. 
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Leg 5 (fig. 23e) with minute free segment 14 X 
16 jam. 

Leg 6 (fig. 23f) a posteroventral flap on genital 
segment bearing two slender naked setae about 40 
/im long and a small spiniform process. 

Spermatophore (fig. 23g) globular, 83 X 57 
without neck, atached to dorsal surface of genital 
segment (figs. 21b, 21c) by cement substance 
(stippled area). 

Color as in female. 

Etymology. — The specific name disparilis, Latin 
meaning different or unequal, alludes to the dissi¬ 
milar spines on the third endopod segment in leg 1 
in the male. 

Comparison with related species. — Scambicornus 
disparilis differs from all its congeners in the dis- 
coidal, medioventrally concave nature of the small 
free segment of leg 5 in the female. In other spe¬ 
cies this free segment is subrectangular and its me¬ 
dial surface is flat rather than concave. 

S. disparilis may be distinguished readily from 
Scambicornus batiolatus, described above, by the 
shape of the female genital segment and the ab¬ 
sence of suckers on the second antenna of the male. 

Scambicornus hamatus Heegaard, 1944 

Host: Neothyonidium hawaiiense (Fisher). 

Site: On tentacles. 

Locality: Sagami Sea, Japan (Heegaard, 1944). 
Notes: Length of 9 1.13 mm, <3 0.97 mm (Stock, 
1964). Genital segment of 9 in dorsal view with 
central part much enlarged. Caudal ramus of 9 
with ratio about 3:1. Rostrum with a beaklike 
point. Second antenna with second segment bearing 
very short hairs; fourth segment short, reaching 
only to articulation of claw. 

Scambicornus idoneus (Humes & Cressey, 
1961) 

Preherrmannella idonea Humes & Cressey, 1961. 

Host: Holothuria ( Halodeima ) atra (Jaeger). 

Site: Body surface. 

Localities: Region of Nosy Be, northwestern Ma¬ 
dagascar (Humes & Cressey, 1961; Humes, 1967); 
region of Noumea, New Caledonia (Humes, 
1975a); Moluccas and Eniwetok Atoll (present 
paper). 

New records (all from Holothuria atra in the 


Moluccas): 53 9 ?, 57 <3 6, and 24 copepodids 
from 9 hosts, in 2 m, Natsepa, Ambon, 3°27'o5"S, 
i28°i7'oo"E, 11 May 1975; 64 9 ?, 28 6 6, 14 
copepodids from 1 host, in 3 m, Poelau Parang, 
eastern Ceram, 3°i7'oo"S, i30°44'48"E, 23 May 
1975; 2 92 from 2 hosts, in 3 m, Poelau Gomumu, 
south of Obi, i°5o'oo // S, i27°3o'54"E, 30 May 
1975; 1 9, 1 6 from 4 hosts, in 5 m, southwestern 
shore of Goenoeng Api, Banda Islands, 4°3i'45"S, 
I29°5i'55 // E, 2 May 1975; 1 6 from 1 host, in 4 
m, Poelau Marsegoe, western Ceram, 2°59'3o"S, 
I28 0 03'40"E, 15 May 1975; 1 9 from 1 host, in 3 
m, Poelau Gomumu, south of Obi, i°5o'oo"S, 
I27°30 / 54"E, 30 May 1975; 1 6 from 1 host, in 
18 m, Poelau Naira, Banda Islands, 4°32'i2"S, 
I29°53'4 o"E, 2 May 1975; 2 99 from 1 host, in 
1.5 m, southwestern shore of Goenoeng Api, Banda 
Islands, 4°3i / 45"S, i29°5i'55"E, 2 May 1975; 2 
6 6 from 1 host, in 2 m, Karang Mie, eastern Hal- 
mahera, oo°20 / o7"N, i28°25'oo"E, 19 May 1975; 
1 9 from 4 hosts, in 4 m, Poelau Marsegoe, wes¬ 
tern Ceram, 2°59'3o"S, I28 °o3'3o"E, 15 May 
* 975 - 

New record: 5 99 , 1 6 from 2 Holothuria atra , in 
1 m, in quarry, northern end of Eniwetok Island, 
Eniwetok Atoll, 14 June 1969. (The caudal ramus 
in the female is a little shorter than in typical ido¬ 
neus , ranging from 91 X 25 jam to 104 X 23 jam, 
but otherwise all features are similar). 

Host: Actinopyga echinites (Jaeger). 

Site: Body surface. 

Localities: Region of Nosy Be, northwestern Ma¬ 
dagascar (Humes & Cressey, 1961); region of 
Noumea, New Caledonia (Humes, 1975a); Mauri¬ 
tius (Humes, 1975b). 

Host: Holothuria (Mertensiothuria) leucospilota 
(Brandt). 

Site: Body surface. 

Localities: Region of Nosy Be, northwestern Ma¬ 
dagascar (Humes & Cressey, 1961); region of 
Noumea, New Caledonia (Humes, 1975a). 

Host: Holothuria (Microthele) nobilis (Selenka). 
Site: Body surface. 

Localities: Region of Nosy Be, northwestern Ma¬ 
dagascar (Humes, 1967); region of Noumea and 
southeastern New Caledonia (Humes, 1975a). 
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Host: Holothuria (Metriatyla) scabra Jaeger. 

Site: Body surface. 

Locality: Region of Nosy Be, northwestern Mada¬ 
gascar (Humes, 1967). 

Host: Holothuria (Halodeima) edulis (Lesson). 
Site: Body surface. 

Locality: Region of Nosy Be, northwestern Mada¬ 
gascar (Humes & Stock, 1973). 

Host: Bohadschia argus Jaeger. 

Site: Body surface. 

Locality: Ceram, Moluccas (present paper). 

New host record from Bohadschia argus: 5 $?, 
10 S 3 from 2 hosts, in 3 m, Poelau Parang, 
eastern Ceram, 3°i7'oo"S, i30°44'48"E, 23 May 
I975 ’ 

Notes: Length of $ 1.23 mm, 3 0.72 mm. Female 
genital segment with well developed wings and 
having rows of hairs on genital areas. Caudal ra¬ 
mus in $ with ratio 5.23:1. Fourth segment of se¬ 
cond antenna short, scarcely reaching articulation 
of claw. Second segment of 3 maxilliped with two 
groups of small spines and with inner prominence 
between the two setae. 

Scambicornus lobulatus Humes, 1967 

Host: Bohadschia graeffei (Semper). 

Site: Body surface. 

Localities: Region of Nosy Be, northwestern Ma¬ 
dagascar (Humes, 1967). 

Host: Bohadschia argus Jaeger. 

Site: Body surface. 

Locality: Moluccas (present paper). 

New host records (all from Bohadschia argus in 
the Moluccuas): 40 99 , 18 3 3 from 1 host, in 
10 m, southern shore of Goenoeng Api, Banda Is¬ 
lands, 4°32 / os"S, i29°52'3o"E, 26 April 1975; 
70 99 , 45 3 3 , 11 copepodids from 1 host, in 3 m 
southwestern shore of Goenoeng Api, Banda Is¬ 
lands, 4 ° 3 i' 45 "S, i29°5i'55"E, 2 May 1975; 9 
99 , 6 3 3 , 6 copepodids from 1 host, in 5 m, 
Poelau Parang, eastern Ceram 3°i7'oo"S, 130° 
44'48"E, 23 May 1975; 24 99 , 16 3 3 , 5 cope¬ 
podids from 2 hosts, in 3 m, Poelau Gomumu, 
south of Obi, i°5o'oo"S, i27°3o's4"E, 30 May 
1975 . 


Host: Actinopyga echinites (Jaeger). 

Site: Body surface. 

Locality: Banda Islands, Moluccas (present pa- 
per). 

New host record from Actinopyga echinites in the 
Moluccas: 2 99 , 1 3 from 1 host, in 2 m, Poelau 
Naira, Banda Islands, 4°3i'45"S, I29°53'35"E, 
2 May 1975. 

Notes: Length of 9 1.39 mm, 3 0.71 mm. Genital 
segment of 9 with posteriorly directed lateral 
wings. Egg sac tabulate. Caudal ramus of ? with 
ratio 2.9:1. Second antenna with fourth segment 
short, scarcely reaching to articulation of claw. 
Outer seta on basis of legs 3 and 4 very long, a 
little longer than exopod. Second segment of 3 
maxilliped with small inner spines and with poste¬ 
rior surface covered with minute spinules. 

Scambicornus modestus (Humes & Cressey, 
i960 

Preherrmannella modesta Humes & Cressey, 1961. 

Host: Stichopus monotuberculatus (Quoy & Gai- 
mard). 

Site: Body surface. 

Locality: Region of Nosy Be, northwestern Ma¬ 
dagascar (Humes & Cressey, 1961). 

Host: Stichopus chloronotus Brandt. 

Site: Body surface. 

Localities: Region of Nosy Be, northwestern Ma¬ 
dagascar (Humes & Cressey, 1961; Humes, 
1967); region of Noumea, New Caledonia (Hu¬ 
mes, 1975a); Moluccas (present paper). 

New records (all from Stichopus chloronotus in 
the Moluccas): 8 99 , u 3 3 from 1 host, in 2 
m, Karang Mie, eastern Halmahera, oo°2o'o7"N, 
i28°24'oo"E, 19 May 1975; 6 99 , 2 3 3 from 
1 host, in 2 m, Karang Mie, 19 May 1975; 12 99 , 
10 3 3 from 1 host, in 2 m, Karang Mie, 19 May 
1975; 5 99 , 7 3 3 from 1 host, in 2 m, Karang 
Mie, 19 May 1975. 

Host: Stichopus variegatus Semper. 

Site: Body surface. 

Localities: Region of Nosy Be, northwestern Ma¬ 
dagascar (Humes & Cressey, 1961; Humes, 
1967); region of Noumea, New Caledonia (Hu¬ 
mes, 1975a). 
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Host: Stichopus horrens Selenka. 

Site: Body surface. 

Locality: Region of Noumea, New Caledonia (pre¬ 
sent paper). 

New host record: I 2 , I <3 from one Stichopus 
horrens Selenka, intertidal under coral, eastern 
side of He Maitre, near Noumea, New Caledonia, 
22°20'45"S, i66°24 / 45"E, 31 July 1971. 

Host: Holothuria (Lessonothuria) pardalis Se¬ 
lenka. 

Site: Body surface. 

Locality: Region of Nosy Be, northwestern Ma¬ 
dagascar (Humes & Cressey, 1961). 

Host: Bohadschia draschi Cherbonnier. 

Site: Body surface. 

Locality: Region of Nosy Be, northwestern Ma¬ 
dagascar (Humes & Cressey, 1961). 

Host: Holothuria (Platyperona) difficilis (Sem¬ 
per) and Ohshimella ehrenbergi Selenka (hosts 
mixed at time of collection). 

Site: Body surface. 

Locality: Region of Nosy Be, northwestern Ma¬ 
dagascar (Humes, 1967). 

Host: Holothuria (Thymioscyia) impatiens (For- 
skal). 

Site: Body surface. 

Locality: Region of Nosy Be, northwestern Ma¬ 
dagascar (Humes, 1967). 

Host: black holothurian, probably Holothuria atra 
Jaeger. 

Site: Body surface. 

Locality: Seychelles (present paper). 

New host record: 5 2 $, 1 <3 <3 from one black holo¬ 
thurian, probably Holothuria atra Jaeger, North 
Point, Mahe Island, Seychelles, 14 February 1964. 
Notes: Length of 2 1.18 mm, <3 0.58 mm. Female 
genital segment with posteriorly directed lateral 
wings; genital area with large spiniform process. 
Caudal ramus in 2 with ratio 2.71:1, <3 1.55:1. 
Fourth segment of second antenna short, scarcely 
reaching to articulation of claw. 


Scambicornus petiti (Stock & Kleeton, 1963) 

Preherrmannella petiti Stock & Kleeton, 1963. 

Host: Stichopus regalis (Cuvier). 

Site: Body surface. 

Locality: Banyuls, France (Stock & Kleeton, 

1963)- 

Notes: Length of 2 1.31-1.32 mm, <3 0.79-0.84 
mm. Genital segment of 2 much longer than wide. 
Caudal ramus in 2 elongate, ratio approximately 
7:1, <3 about 3.33:1. Fourth segment of second 
antenna short, reaching only about halfway to arti¬ 
culation of claw. 


Scambicornus poculiferus (Hutnes & Cressey, 
1961) 

Preherrmannella poculifera Humes & Cressey, 1961. 

Host: Synapta maculata (Chamisso & Eysen- 
hardt). 

Site: Body surface. 

Locality: Region of Nosy Be, northwestern Mada¬ 
gascar (Humes & Cressey, 1961; Humes, 1967); 
southeastern New Caledonia (Humes, 1975a); 
Moluccas (present paper). 

New record from Synapta maculata in the Moluc¬ 
cas: 348 22, 362 <3(5, 146 copepodids from 11 
hosts, in 3 m, Natsepa, Ambon, 3°37'c>5"S, 128° 
ii'oo"E, 23 April 1975. 

Host: Opheodesoma grisea (Semper) 

Site: Unknown. 

Locality: Bohol Island, Philippines (present pa- 
per). 

New host record from Opheodesoma grisea in the 
Philippines: 4 22 , 2 <3 <3 from one host, in 3 m, 
on sand flat with grass, Bohol Island, Philippines, 
io°i6.8'N, i24°io.8'E, 22 September 1975. Tho¬ 
mas Forhan collector. 

Notes: Length of 2 1.04 mm, <3 0.66 mm. Female 
genital segment with moderately developed lateral 
wings. Caudal ramus in 2 with ratio 1.57:1, <5 
1.72:1. Fourth segment of second antenna elon¬ 
gate, reaching beyond claw. Second segment of 
second antenna of <3 bearing four suckers. Second 
segment of <3 maxilliped with large flattened ob¬ 
tuse spines. 
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Scambicornus prolixus n. sp. 

Fig. 24a-i, 25a-j 

Type material. — i $ from washings of three ho- 
lothurians, Holothuria edulis Lesson, in i m, Pte. 
Lokobe, Nosy Be, Madagascar, 5 November i960. 
Holotype (dissected) deposited in the Zoologisch 
Museum, Amsterdam. 

Female. — Body (fig. 24a) elongate, more so than 
in any other species of Scambicornus. Length 1.21 
mm and greatest width 0.38 mm, measured in lac¬ 
tic acid. Segment of leg 1 separated from head by 
a very weak dorsal transverse furrow. Epimeral 
areas of segments of legs 1-4 rounded. Ratio of 
length to width of prosome 1.68:1. Ratio of length 
of prosome to that of urosome 1.01:1. 

Segment bearing leg 5 (fig. 24b) 78 X 146 fin 1. 
Genital segment 187 X 166 /xm in greatest dimen¬ 
sions, in dorsal view widest in anterior two-thirds 
and abruptly narrowed in posterior third. Genital 
areas located laterally near middle of segment. 
Each genital area (fig. 24c) bearing two unequal 
setea, one seta 39 /xm and smooth, other seta 104 
/xm, delicately barbed and arising on a distinct pe¬ 
dicel. Three postgenital segments from anterior to 
posterior 70 X 81, 65 X 84, and 60 X 83 /xm. 
Anal segment with row of very small posteroven- 
tral and posterodorsal spinules on each side. 

Caudal ramus (fig. 24d) moderately elongate, 
86 X 31 /urn (width taken at middle), ratio 2.77: x. 
Outer lateral seta 102 /xm and naked, displaced 
ventrally from lateral position in most other sabel- 
liphilids. Dorsal seta 57 /xm, outermost terminal 
seta 99 /xm, and innermost terminal seta 66 /xm, 
all naked. Two long median terminal setae 216 /xm 
(outer) and 260 /xm (inner), both finely barbed 
and lacking proximal “joint” often seen in other 
Scambicornus. 

Body surface with a few minute hairs (sensilla) 
as in figure 24a. 

Egg sac not seen. 

Rostral area (fig. 24c) poorly defined. 

First antenna (fig. 24Q 294 /xm long. Lengths 
of seven segments (measured along their posterior 
nonsetiferous margins): 18 (44 /xm along anterior 
margin), 88, 26, 52, 37, 29, and 18 /xm respec¬ 
tively. Formula for armature as in Scambicornus 
batiolatus above. All setae naked. 


Second antenna (fig. 24g) 198 /xm long, seg¬ 
mented and armed as in .S'. batiolatus. Second 
segment with small inner spinules proximal to seta. 
Claw 50 /im along its axis. All setae naked. 

Lab rum (fig. 24I1), mandible (fig. 24i), and pa- 
ragnath (fig. 24 h) resembling in general form those 
of S. batiolatus. First maxilla (fig. 25a) with three 
terminal setae and a spiniform process and one 
subterminal seta. Second maxilla (fig. 25b) also 
resembling that of S. batiolatus, but inner seta on 
second segment with bilateral slender spinules; 
lash with one large proximal tooth in row of gra¬ 
duated slender spines (fig. 25c). Maxilliped (fig. 
25d) similar to that of S. batiolatus , but distal an- 
tero-inner surface with many minute spinules. 

Ventral area between maxillipeds and first pair 
of legs (fig. 2Se) only slightly protuberant. 

Legs 1-4 (figs. 25f, 25g, 25h, 25!) with seg¬ 
mentation and spine and setal formula as in S. 
batiolatus. Leg 4 (fig. 25) with inner coxal seta 
about 26 /xm and naked. Exopod 107 /xm. Endopod 
97 /xm long, with inner element on first segment 
a plumose seta, that on second segment a barbed 
spine. Five spines on third segment from outer to 
inner, 27, 32, 56, 43, and 26 /xm. 

Leg 5 (fig. 25j) with moderately elongate free 
segment 73 X 23 /xm (width taken at middle), 
ratio 3.17:1. Outer terminal seta 78 /xm, inner ter¬ 
minal seta 133 /xm, both finely barbed. Dorsal seta 
39 /xm and smooth. Free segment with ventral row 
of spinules near insertion of two terminal setae. 

Leg 6 represented by two setae on genital area 
(fig. 24c). 

Color in life in transmitted light opaque gray, 
eye red. 

Male. — Unknown. 

Etymology. — The specific name prolixus, Latin 
meaning stretched out or elongate, alludes to the 
elongate body form and to the unusually long seta 
on the genital area. 

Remarks. — Scambicornus prolixus differs from 
all other species of Scambicornus in its elongate 
body form and relatively slender prosome. The 
elongate seta on the genital area also is distinctive 
of the new species. The armature of the lash of 
the second maxilla, with a single large tooth in a 
graduated row of slender spines, differs from the 
armature of all other species in the genus. 
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Fig. 24. Scambicornus prolixus n. sp., female, a, dorsal first antenna, dorsal (E); g, second antenna, posterior 

(I) ; b, urosome, dorsal (D) ; c, genital area, dorsal (C) ; (C) ; h, labrum with position of paragnaths indicated by 

d, caudal ramus, dorsal (G) ; e, rostrum, ventral (E); f, broken lines, ventral (G) ; i, mandible, posterior (G). 
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Fig. 25. Scambicornus prolixus n. sp., female, a, first pair of legs, ventral (E) ; f, leg 1 and intercoxal plate, 

maxilla, posterior (F) ; b, second maxilla, posterior (G); anterior (E) ; g, leg 2, anterior (E) ; h, endopod of leg 3, 

c, lash of second maxilla, posterior (H) ; d, maxilliped, anterior (E); i, leg 4 and intercoxal plate, anterior (E) ; 

antero-inner (G) ; e, area between maxillipeds and first j, leg 5, dorsal (C). 








Scambicornus retrospiculus n. sp. 

Figs. 26a-g, 27a-j, 28a-l 

Type material. — 14 $?, 22 <5 <3 from holothurian, 
Stichopus variegatus Semper, in 7 m, on barrier 
reef, Bohol Island, Philippines, io°i5.88'N, 
I24°o8.6i'E, 18 August 1975. Holotype $, allo¬ 
type, and 29 paratypes (10 2?, 19 <3 6 ) deposited 
in the Zoologisch Museum, Amsterdam; the re¬ 
maining paratypes (dissected) in the collection of 
the author. 

Female. — Body (fig. 26a) with prosome broad 
and relatively short. Length (not including setae 
on caudal rami) 1.37 mm (1.34-1.41 mm) and 
greatest width 0.68 (0.61-0.70 mm), based on 10 
specimens in lactic acid. Segment of leg 1 separat¬ 
ed from head by a weak dorsal transverse furrow. 
Epimeral areas of segment of leg 1 pointed, those 
of legs 2-4 rounded. Ratio of length to width of 
prosome 1.26:1. Ratio of length of prosome to 
that of urosome 1.5:1. 

Segment bearing leg 5 (fig. 26b) 125 X 192 
fim. Genital segment 177 X 229 fit n, with lateral 
wings, each terminating in a posterolateral spini- 
form process. Genital areas situated laterally at 
posterior corners of wings. Each genital area (fig. 
26c) bearing two naked setae 39 ju,m and 83 fxm 
and a row of spinules. Three postgenital segments 
from anterior to posterior 68 X 82, 55 X 78, and 
75 X 70 jam. Anal segment (fig. 26d) with row 
of very small posteroventral spinules on each side. 

Caudal ramus (fig. 26d) moderately elongate, 
94 X 31 Atm, ratio 3:1. Outer lateral seta 234 fi m, 
sparsely plumose distally, displaced ventrally and 
distally from lateral position usual in most other 
sabelliphilids. Dorsal seta 211 fim and weakly plu¬ 
mose distally. Outermost terminal seta 145 jum, 
innermost terminal seta 164 /xm, both naked. Two 
long median terminal setae 440 /tm (outer) and 
770 fim (inner), both with lateral spinules (these 
frequently broken off in type material). 

Body surface with a few small hairs (sensilla) 
and refractile points as in figure 26a. 

Entire egg sacs not seen. Individual eggs about 
52 fim in diameter. 

Rostrum (fig. 26e) weakly developed with mi¬ 
nute refractile bosses. 

First antenna (fig. 26f) 436 fin 1 long. Lengths 


of seven segments (measured along their posterior 
nonsetiferous margins): 34 (65 fim along anterior 
margin), 161, 34, 75, 44, 31, and 26 fim respec¬ 
tively). Formula for armature as in Scambicornus 
batiolatus above. All setae naked. 

Second antenna (fig. 26g) 330 fim long, seg¬ 
mented and armed as in S. batiolatus. Claw 94 
fim along its axis. All setae naked. 

Labrum (fig. 27a), mandible (fig. 27b), parag- 
nath (fig. 27a), and first maxilla (fig. 27c) sim¬ 
ilar in major features to those of S. batiolatus . 
Second maxilla (fig. 27d) also resembling that of 
S. batiolatus, but spinules on inner seta on second 
segment small and weak, and two subequal proxi¬ 
mal teeth on lash much larger than succeeding 
spinules. Maxilliped (fig. 2 jt) similar to that of 
S. batiolatus. 

Ventral area between maxillipeds and first pair 
of legs (fig. 27f) not protuberant 

Legs 1-4 (figs. 27g, 27I1, 27i, 27J*) with segmen¬ 
tation and spine and setal formula as in S. batio¬ 
latus. Leg 4 with inner coxal seta 20 fim and naked. 
Endopod of leg 4 133 fim long, with inner elements 
on first and second segments setiform. Five spines 
on third segment from outer to inner 33, 52, 95, 
58, and 40 jum. 

Leg 5 (fig. 28a) with small subrectangular free 
segment 34 X 21 jum, ratio 1.62:1 (length not in¬ 
cluding lamellar process). Outer terminal slender 
seta 62 jum and smooth. Inner terminal stout seta 
86 fim with a row of minute spinules. Free seg¬ 
ment near insertion of larger seta with a terminal 
ventral lamella having a minutely pectinate distal 
margin. Dorsal seta approximately 90 jum and 
weakly plumose distally. 

Leg 6 represented by two setae on genital area 
(fig. 26c). 

Color in life unknown. 

Male. — Body (fig. 28b) with general form sim¬ 
ilar to female. Length (excluding setae on caudal 
rami) 0.69 mm (0.66-0.77 mm ) an ^ greatest width 
0.39 mm (0.35-0.41 mm), based on 10 specimens 
in lactic acid. Ratio of length to width of prosome 
1.27:1. Ratio of length of prosome to that of uro¬ 
some 2.05:1. 

Segment bearing leg 5 (fig. 28c) 23 X 71 ju.m. 
Genital segment 104 X 112 jum, only slightly wi¬ 
der than long. Four postgenital segments from an- 
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Fig. 27. Scambicornus retrospiculus n, sp., female, a, la- 
brum with position of paragnaths indicated by broken lines, 
ventral (C); b, mandible, posterior (G) ; c, first maxilla, 
posterior (G) ; d, second maxilla, posterior (G); e, maxil- 


first pair of legs, ventral (E); g, leg 1 and intercoxal 
plate, anterior (E); j, leg 2, anterior (E); i, endopod of 
leg 3, anterior (E); j, leg 4 and intercoxal plate, anterior 
(E). 



Fig. 28. Scambicornus retrospiculus n. sp., female: a, leg 
5, dorsal (G). Male: b, dorsal (B) ; c, urosome, dorsal 
(C) ; d, distal part of second segment of first antenna, 
ventral (C) ; e, second antenna, anterior (C) ; f, maxilli- 


ped, posterior (C); g, claw of maxilliped, ventral (G) ; 
h, endopod of leg 1, anterior (C) ; i, endopod of leg 2, 
anterior (C) ; j, endopod of leg 3, anterior (C) ; k, leg 5, 
dorsal (F) ; 1 , leg 6, ventral (C). 







terior to posterior 26 X 52, 26 X 49, 23 X 47, 
and 27 X 48 /im. 

Caudal ramus (fig. 28c) shorter than in female, 
31 X 20 /on, ratio 1.55:1. 

Body surface with fine ornamentation similar 
to that of female. 

Rostrum as in female. First antenna segmented 
and armed as in female, but a small aesthete added 
distally on second segment (fig. 28d) as in male 
of Scambicornus lobulatus Humes, 1967. Second 
antenna (fig. 28e) resembling that of female, but 
with small spines on inner surface of second seg¬ 
ment. 

Labrum, mandible, paragnath, first maxilla, and 
second maxilla like those of female. Maxilliped 
(fig. 28f) 4-segmented, assuming that proximal 
part of claw represents fourth segment. First seg¬ 
ment unarmed. Second segment with two slender 
naked setae, a group of slender spines, and a patch 
of very small spinules. Small third segment un¬ 
ornamented. Claw 148 /xm along its axis, with a 
prominent proximally directed barb on concave 
margin (fig. 28g), and bearing proximally two un¬ 
equal setae, larger seta with barbules distally, smal¬ 
ler seta naked. 

Ventral area between maxillipeds and first pair 
of legs like that of female. 

Legs 1-4 similar to those of female except for 
endopods of legs 1-3. Endopod of leg 1 (fig. 28h) 
2-segmented, a little longer (81 fxm ) than exopod 
(70 /xm). Formula: 0-1; II, 4, 1. Spines barbed. 
Endopod of leg 2 (fig. 28i) 2-segmented, longer 
(96 /Am) than exopod (78 /Am). Formula: 0-1; I, 
II, 3, 2. Spines smooth with blunt slightly recur¬ 
ved spatulate tips. Endopod of leg 3 (fig. 28j) 3- 
segmented, longer (130 /Am) than exopod (95 
/tm). Formula: 0-1; 0-2; I, III, 2. Spines smooth 
with blunt tips as in leg 2. 

Leg 5 (fig. 28k) with very small unornamented 
free segment 10 X 8 /Am, bearing terminally two 
unequal smooth setae approximately 30 fxm and 
50 /Am, with a smaller slender spiniform process 
between them. Dorsal seta about 28 /Am. 

Leg 6 (fig. 28I) a posteroventral flap on genital 
segment bearing two smooth setae 28 ju.m and a 
row of slender spinules. 

Spermatophore not observed. 

Color in life unknown. 


Etymology. — The specific name retrospiculus, a 
combination of Latin retro meaning back or back¬ 
wards and spiculus meaning pointed, refers to the 
proximally directed barb on the claw of the male 
maxilliped. 

Remarks. — Scambicornus retrospiculus may be 
distinguished from all other species of Scambicor¬ 
nus by the pointed proximally directed barb on 
the concave margin of the claw of the male maxil¬ 
liped. In three species of Scambicornus this claw 
has processes or protuberances. Those in Scambi¬ 
cornus tuberatus (Humes & Cressey, 1961) and 
Scambicornus tylotus Humes, 1975, are digitiform 
or knoblike. Only in Scambicornus brachysetosus 
Reddiah, 1963, does the claw have a spiniform pro¬ 
cess. In this species, however, the process is shor¬ 
ter and stouter than in Scambicornus retrospiculus. 
The concave surface of the maxilliped claw of *S\ 
brachysetosus is finely denticulate rather than 
smooth as in the new species. The genital segment 
of the female of S . brachysetosus lacks the lateral 
wings seen in S. retrospiculus . 

Although careful comparison of S. retrospiculus 
with S. lobulatus Humes, 1967, will reveal several 
similarities, the two species may be readily sepa¬ 
rated. In S. lobulatus the wings of the female ge¬ 
nital segment lack prominent spiniform processes, 
the spinules on the second segment of the male 
second antenna are present only proximally to the 
seta, and the concave margin of the claw of the 
male maxilliped is smooth, without protuberances. 

Scambicornus sentifer n. sp. 

Figs. 29a-i, 3oa-i, 3ia-k 

Type material. — 9 $?, 4 <3 <5 from one holothu- 
rian, Labidodemas semperianum Selenka, in 3 m, 
Karang JVlie, east central Halmahera oo°2o'o7"N, 
i28°25'oo"E, 19 May 1975. Holotype $, allotype, 
and 8 paratypes (6 ??, 2 S 6 ) deposited in the 
National Museum of Natural History, Smithso¬ 
nian Institution, Washington, D.C.; the remaining 
paratypes (dissected) in the collection of the 
author. 

Female. — Body (fig. 29a) with moderately broad 
prosome. Length (not including setae on caudal 
rami) 1.24 mm (1.20-1.27 mm) and greatest width 
0.63 mm (0.61-0.65 mm), based on eight speci¬ 
mens in lactic acid. Segment of leg 1 separated 
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Fig. 29. Scambicornus sentifer n. sp., female, a, dorsal 5 and genital segment, lateral (E) ; f, caudal ramus, dor- 
(I); b, edge of segment of leg 1, dorsal (C); c, urosome, sal (G); g, egg sac, ventral (B) ; h, rostrum, ventral (D); 
dorsal (E) ; d, genital area, dorsal (F); e, segment of leg i, first antenna, ventral (D). 











from head by a weakly defined dorsal transverse 
furrow. Epimeral areas of segment of leg i with 
prominent posteriorly directed thornlike process 
(fig. 29b), those of segment of leg 2 narrowly 
rounded, and those of segment of leg 3 broadly 
rounded. Tergum of segment of leg 3 partly co¬ 
vering in dorsal view small segment of leg 4. Ratio 
of length to width of prosome 1.29:1. Ratio of 
length of prosome to that of urosome 1.94:1. 

Segment bearing leg 5 (fig. 29c) 104 X 135 
bearing laterally in front of fifth legs a pair of 
broad lobes. Genital segment 135 X 143 ftni, 
slightly wider than long. Genital areas situated at 
junction of middle and posterior thirds. Each ge¬ 
nital area (figs. 2 gd, e) bearing two small naked 
setae approximately 12 jum long and a small spini- 
form process. Near these setae three elongate 
lobes, two acuminate and one obtuse. Three post¬ 
genital segments from anterior to posterior 47 X 
^3> 39 X 73, and 52 X 75 ju-m. Anal segment with 
row of extremely minute posteroventral spinules 
on each side. 

Caudal ramus (fig. 2 gi) elongate, 70 X 32 
ratio 2.19:1. Outer lateral seta (displaced dorsally) 
80 ^m, dorsal seta no /Am, and outermost terminal 
seta 130 /Am, all naked. Innermost terminal seta 
148 /Am with inner hairs. Two median terminal 
setae 495 /Am (outer) and 880 /Am (inner), both 
with short lateral spinules in their midregions and 
inserted between small dorsal flange (smooth) and 
ventral flange (with very small marginal spinules). 

Body surface with a few hairs (sensilla) as in 
figures 29a, c. 

Egg sac (fig. 29g) elongate, 705 x 210 /Am, 
with numerous eggs ranging from 52-60 /Am in 
diameter. 

Rostrum (fig. 29I1) broad with nearly trans¬ 
verse posteroventral margin. 

First antenna (fig. 29i) 487 /Am long. Lengths 
of seven segments (measured along their posterior 
nonsetiferous margins): 34 (73 /Am along anterior 
margin), 169, 31, 86, 58, 49, and 21 /Am respec¬ 
tively. Formula for armature as in Scambicornus 
batiolatus above. All setae naked. 

Second antenna (fig. 30a) 340 /Am long inclu¬ 
ding claw, segmented and armed as in S. batiolatus 
above. Ali setae smooth. 

Labrum (fig. 30b) with elongate posteroventral 


lobes. Mandible (fig. 30c), paragnath (fig. 30b), 
and first maxilla (fig. 3od) resembling those of 
S. batiolatus. Second maxilla (fig. 3oe) with first 
tooth on lash distinctly larger than more distal 
teeth; otherwise generally similar to S. batiolatus . 
Maxilliped (fig. 30f) resembling in major respects 
that of S. batiolatus but two setae on second seg¬ 
ment jointed near base and third segment with 
minutely barbed apex and one of two small setae 
with unilateral barbules. 

Ventral area between maxillipeds and first pair 
of legs (fig. 30g) only slightly protuberant. 

Legs 1-4 (figs. 3oh, 3oi, 31a, 31b) with segmen¬ 
tation and armature as in S. batiolatus . Leg 4 with 
inner coxal seta 13 /Am and naked. Endopod of 
leg 4 122 /Am long. Five spines on third segment 
from outer to inner 45, 48, 86, 55, and 30 /Am. 

Leg 5 (fig. 31c) small, free segment 19 X H 
/Am, ratio 1.36:1. Two terminal elements unequal, 
one spiniform, 39 /Am, with unilateral lamella, other 
setiform, 49 /Am, and smooth. Dorsal adjacent seta 
70 /Am and naked. 

Leg 6 represented by two small setae on genital 
area (fig. 29d). 

Color in life in transmitted light opaque gray, 
eye red, egg sacs gray. 

Male. — Body (fig. 3id) with prosome shaped 
nearly as in female. Length (excluding setae on 
caudal rami) 1.09 mm (i.oi-i.io mm) and grea¬ 
test width 0.49 mm (0.46-0.53 mm), based on 
three specimens in lactic acid. Epimera of segment 
of leg 1 with thornlike processes as in female. Ra¬ 
tio of length to width of prosome 1.36:1. Ratio 
of length of prosome to that of urosome 1.41:1. 

Segment of leg 5 (fig. 3ie) 47 X 13° Ge¬ 
nital segment elongate, 247 x 190 /Am, ratio 
1.31:1, broadest posteriorly. Four postgenital seg¬ 
ments from anterior to posterior 42 X 75, 42 X 
70, 39 x 68, and 46 X 7 ° 

Caudal ramus resembling that of female but a 
little smaller, 61 X 30 /Am, ratio 2.03:1. 

Body surface ornamented as in female. 

Rostrum and first antenna as in female. Second 
antenna (fig. 31 f) resembling that of female but 
seta on first segment with minute unilateral bar¬ 
bules and inner surfaces of second and third seg¬ 
ment with numerous small spines. 

Labrum, mandible, paragnath, first maxilla, and 
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second maxilla resembling those of female. Maxil- 
liped (fig. 31 g) segmented and armed as in other 
species of genus. Gaw nearly straight, 198 /xm 
along its axis, with large terminal lamella, weakly 
subdivided about midway, and bearing proximally 
two very unequal setae, larger seta with barbed tip. 

Ventral area between maxillipeds and first pair 
of legs as in female. 

Legs 1-4 similar to those of female except for 
endopods of legs 1 and 2. Endopod of leg 1 (fig. 
31b) 2-segmented, but second segment with indi¬ 
cation of subdivision; length of endopod 104 /xm, 
longer than exopod (88 /xm). Formula: 0-1; II, I, 
3, 1. Two outer spines smooth, but inner spine 
barbed. Endopod of leg 2 (fig. 31 i) 2-segmented, 
with less evidence of subdivision of second seg¬ 
ment than in leg 1; length of endopod 122 /xm, 
longer than exopod (96 /xm). Formula: 0-1, I, II, 
3, 2. Two outer spines smooth, inner spine fringed. 
Distalmost inner seta peculiarly reflexed on itself 
in all males seen. Endopods of legs 3 and 4 as in 
female. 

Leg 5 (fig. 31 j) with small free segment 26 X 
20 /xm, ratio 1.31:1. Two terminal elements, one 
spinelike, 80 /xm, with unilateral fringe, other se- 
tiform, 33 /xm, and smooth. Adjacent dorsal seta 
about 50 /xm and smooth. 

Leg 6 (fig. 31k) a posteroventra! flap on geni¬ 
tal segment bearing two smooth setae 52 /xm and 
39 /xm, and a pointed process. Larger spiniform 
process at posterior outer corners of segment. 

Spermatophore not observed. 

Color in life as in female. 

Etymology. — The specific name sentifer , from 
Latin sentis, a thorn, and fero, to bear, refers to 
the thornlike process on each side of the segment 
of leg 1. 

Remarks. — Scatnbicornus sentifer differs from 
all its congeners in having a thornlike process on 
both epimera of the segment of leg 1 (these pro¬ 
cesses being much more acutely pointed than in 
Scambicornus retrospiculus (above). The three 
elongate lobes near the genital area of the female 
are also distinctive of this species. 

Scambicornus sewelli Humes, 1975 

Host: Holothuria (Halodeima) edulis (Lesson). 
Site: Body surface. 


Locality: Region of Noumea, New Caledonia 

(Humes, 1975a). 

Host: Holothuria (Acanthotrape^a) coluber (Sem- 
per). 

Site: Body surface. 

Locality: Region of Noumea, New Caledonia 

(Humes, 1975a). 

Host: Holothuria (Halodeima) atra (Jaeger). 
Site: Body surface. 

Locality: Region of Noumea, New Caledonia 

(Humes, 1975a). 

Host: Holothuria (Mertensiothuria) fuscocinerea 
(Jaeger). 

Site: Body surface. 

Locality: Region of Noumea, New Caledonia 

(Humes, 1975a). 

Host: Actinopyga echinites (Jaeger). 

Site: Body surface. 

Locality: Region of Noumea, New Caledonia 

(Humes, 1975a). 

Host: Holothuria (Microthele) nobilis (Selenka). 
Site: Body surface. 

Locality: Region of Noumea, New Caledonia 

(Humes, 1975a). 

Notes: Length of $ 1.14 mm, 6 0.71 mm. Female 
genital segment with lateral wings turned inwardly 
and ending in small flange. Caudal ramus in $ 
with ratio 2.19:1, (5 1.38:1. Fourth segment of 
second antenna short, not reaching to articulation 
of claw. Outer seta on basis of leg 4 longer than 
exopod. Leg 5 small, in $ 22 X 16 /xm, in $ 10 
X 7.5 /xm. Convex margin of claw of $ maxilli- 
ped with sclerotization interrupted at five points, 
where margin protrudes on slight knob. 

Scambicornus subgrandis (Humes & Cressey, 
1961) 

Preherrmannella subgrandis Humes & Cressey, 1961. 

Host: Labidodemas rugosum (Ludwig). 

Site: Body surface. 

Locality: Region of Nosy Be, northwestern Mada¬ 
gascar (Humes & Cressey, 1961). 

Notes: Length of 9 1.40 mm, $ 0.68 mm. Female 
genital segment wider than long, with lateral 
wings. Genital areas with rows of long hairs. Cau- 
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dal ramus of 9 with ratio 2.50:1, <5 1.39:1. Fourth 
segment of second antenna short, scarcely reaching 
articulation of claw. 

Scambicornus subtilis (Humes & Cressey, 1961) 
Preherrmannella subtilis Humes & Cressey, 1961. 

Host: Holothuria (Halodeima) edulis (Lesson). 
Site: Body surface. 

Locality: Region of Nosy Be, northwestern Mada¬ 
gascar (Humes & Cressey, 1961); region of Nou¬ 
mea, New Caledonia (Humes, 1975a). 

Host: Opheodesoma grisea (Semper). 

Site: Body surface. 

Locality: Region of Nosy Be, northwestern Mada¬ 
gascar (Humes & Cressey, 1961). 

Host: Holothuria (Mertensiothuria) fuscocinerea 
(Jaeger). 

Site: Body surface. 

Locality: Region of Nosy Be, northwestern Mada¬ 
gascar (Humes & Cressey, 1961); region of Nou¬ 
mea, New Caledonia (Humes, 1975a). 

Host: Holothuria (Acanthotrapeza) coluber Sem¬ 
per. 

Site: Body surface. 

Locality: Region of Noumea, New Caledonia (Hu¬ 
mes, 1975a). 

Host: Holothuria (Halodeima) atra (Jaeger). 

Site: Body surface. 

Locality: Region of Noumea, New Caledonia (Hu¬ 
mes, 1975a); Moluccas (present paper). 

New record from Holothuria atra in the Moluccas: 

1 $ from 4 hosts, in 5 m, southwestern shore 
of Goenoeng Api, Banda Islands, 4°3i'45"S, 
I2 9 ° 5 i' 55 "E, 2 May 1975. 

Host: Actinopyga echinites (Jaeger). 

Site: Body surface. 

Locality: Region of Noumea, New Caledonia (Hu¬ 
mes, 1975a). 

Host: Holothuria (Microthele) nobilis (Selenka). 
Site: Body surface. 

Locality: Region of Noumea and southeastern 
New Caledonia (Humes, 1975a). 

Notes: Length of 9 1.16 mm, 6 0.61 mm. Female 
genital segment wider than long, with posteriorly 
directed lateral wings. Caudal ramus in 9 with 


ratio 1.67:1, & of about 1:1. Fourth segment of 
second antenna short, not reaching to articulation 
of claw. Second segment of <3 maxilliped bearing 
in addition to usual two setae two groups of slen¬ 
der spines and group of small spines. 

Scambicornus tuberatus (Humes & Cressey, 
i960 

Preherrmannella tuberata Humes & Cressey, 1961 
Host: Bohadschia sp. 

Site: Body surface. 

Locality: Region of Nosy Be, northwestern Mada¬ 
gascar (Humes & Cressey, 1961). 

Host: Bohadschia koellikeri (Semper). 

Site: Body surface. 

Locality: Region of Nosy Be, northwestern Mada¬ 
gascar (Humes & Cressey, 1961). 

Host: Thelenota ananas (Jaeger). 

Site: Body surface. 

Locality: Region of Nosy Be, northwestern Mada¬ 
gascar (Humes & Cressey, 1961). 

Host: Opheodesoma grisea (Semper). 

Site: Body surface. 

Locality: Region of Nosy Be, northwestern Mada¬ 
gascar (Humes & Cressey, 1961). 

Host: Bohadschia cousteaui Cherbonnier. 

Site: Body surface. 

Locality: Region of Nosy Be, northwestern Mada¬ 
gascar (Humes & Cressey, 1961). 

Host: Bohadschia marmorata Jaeger. 

Site: Body surface. 

Locality: Region of Nosy Be, northwestern Mada¬ 
gascar (Humes, 1967). 

Host: Bohadschia vitiensis (Semper). 

Site: Body surface. 

Locality: Region of Nosy Be, northwestern Mada¬ 
gascar (Humes & Stock, 1973); region of Nou¬ 
mea, New Caledonia (Humes, 1975a). 

Host: Bohadschia argus (Jaeger). 

Site: Body surface. 

Locality: Region of Noumea, New Caledonia (Hu¬ 
mes, 1975a); Moluccas (present paper). 

New records (all from Bohadschia argus in the 
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Moluccas): i 2 , 6 8 8 from i host, in 3 m, 
Poelau Marsegoe, western Ceram, 2°59'3o"S, 
I28°03'30"E, 15 May 1975; 286 from 2 hosts 
in 4 m, Poelau Marsegoe, 15 May 1975; 288 
from 1 host, in 3 m, Karang Mie, eastern Halma- 
hera, oo°20 , 07"N, I28°25'oo"E, 19 May 1975. 
Notes: Length of 2 1.05 mm, 8 0.68 mm. Female 
genital segment a little wider than long with 
rounded lateral margins but lacking lateral wings. 
Caudal ramus of 2 with ratio 2.38:1, 8 2.16:1. 
Fourth segment of second autenna short, not 
reaching to articulation of claw. Maxilliped of 6 
with second segment having inner proximal ex¬ 
pansion and bearing prominent obtuse spines; claw 
having proximal digitiform protuberance on con¬ 
cave side and slightly swollen distally. 

Scambicornus tylotus Humes, 1975 

Host: Bohadschia argus (Jaeger). 

Site: Body surface. 

Locality: Region of Noumea, New Caledonia (Hu¬ 
mes, 1975a); Moluccas (present paper). 

New records (all from Bohadschia argus in the 
Moluccas): 18 22 , 3 <3 <3 from 1 host, in 3 m, 
Poelau Marsegoe, western Ceram 2°59'3o"S, 
I28°03'30"E, 15 May 1975; 5 9 $ n <5 <5 from 
2 hosts, in 4 m, Poelau Marsegoe, 15 May 1975; 
1 2 from 1 host, in 3 m, Karang Mie, eastern Hal- 
mahera, oo°2ofof'N, I28°25'oo"E, 19 May 1975; 
1 2 from 2 hosts, in 3 m, Poelau Parang, eastern 
Ceram, 3°i7'oo"S, I30°44'49"E, 23 May 1975. 
Notes: Length of 2 1.19 mm, 8 1.03 mm. Genital 
segment of 2 wider than long, anterior three- 
fourths laterally expanded and posterior fourth 
abruptly narrowed. Caudal ramus in 2 with ratio 
2.5:1, 8 2.12:1. Fourth segment of second anten¬ 
na short, hardly reaching to articulation of claw. 
Concave margin of claw of 6 maxilliped undula¬ 
ting, with three knoblike processes; claw distinct¬ 
ly narrowed between distal two of these processes. 

Key to the species of Scambicornus associated with 
holothurians 

1. Body of female elongate, ratio of length to 
width 3.18:1; one of two setae on genital area 

unusually long (104 /mi) . S. prolixus 

Body of female not elongate, ratio of length 
to width less than 2.3:1; setae on genital area 


not unusually long.2 

2. Leg 5 in female bell-shaped, much wider pro- 
ximally than distally; genital segment with 
pair of dorsolateral toothlike protuberances 

. S. campanulipes 

Leg 5 in female subrectangular, or if shaped 
otherwise not wider proximally than distally; 
genital segment lacking pair of dorsolateral 
toothlike protuberances . 3 

3. Third outer spine on third segment of exopod 
of leg 1 unusually long (as long as exopod) 

. S. calcaratus 

This spine not unusually long . 4 

4. Egg sac lobulate. S. lobulatus 

Egg sac symmetrical . 5 

5. Concave side of claw of male maxilliped with 

protuberances or processes. 6 

Concave side of claw of male maxilliped with¬ 
out protuberances or processes . 9 

6. Concave side of claw of male maxilliped with 

spiniform process.7 

Concave side of claw of male maxilliped with 
digitiform protuberance or knoblike processes 
.8 

7. Concave margin of claw of male maxilliped 
finely denticulate, spiniform process stout and 

short. S. brachysetosus 

Concave margin of claw of male maxilliped 
smooth, spiniform process long and barblike 
... S. retrospiculus 

8. Concave margin of claw of male maxilliped 
with one rounded digitiform protuberance ... 

. S. tuberatus 

Concave margin of claw of male maxilliped 
with three knoblike processes S . tylotus 

9. With suckers on second segment of male 

second antenna . 10 

Without suckers on second segment of male 
second antenna . 11 

10. With four suckers on second segment of male 
second antenna; caudal ramus of female about 

1.6:1 . S. poculiferus 

With 18 suckers on second segment of male 
second antenna; caudal ramus of female 
3.77:1 . S. batiolatus 

11. Convex margin of claw of male maxilliped 

with sclerotization interrupted at five slightly 
protruding knobs . S. sewelli 
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Convex margin of claw of male maxilliped 
smooth, sclerotization not interrupted. 12 

12. Caudal ramus of female at least 5:1 . 13 

Caudal ramus of female less than 4:1 ... 14 

13. Caudal ramus of female about 6:1 ... S. petiti 

Caudal ramus of female about 5.2:1 . 

.. S. idoneus 

14. Epimera of segment of leg 1 with prominent 
posteriorly directed process; sides of female 
genital segment in dorsal view not expanded 

. S . sentifer 

Epimera of segment of leg 1 without thorn- 
like process; sides of female genital segment 
expanded. 15 

15. Genital segment of female expanded but with¬ 
out lateral wings; rostrum with beak-shaped 

point. S. hamatus 

Genital segment of female expanded to form 
prominent lateral wings; rostrum weakly de¬ 
fined, without beak-shaped point. 16 

[6. Length of female 1.40 mm; free segment of 

leg 561 X 29 fim, ratio 2.1:1 . 

... S. subgrandis 

Length of female less than 1.25 mm; free seg¬ 
ment of leg 5 approximately 37 X 22 ^m, 

ratio less than 1.8:1 . 17 

17. Caudal ramus of female 2.7:1 ... S. modestus 
Caudal ramus of female 1.67:1 ... S. subtilis 

Synapticola Voigt, 1892 

Body transformed, elongate. First antenna 7-seg- 
mented. Second antenna 4-segmented, with one 
claw on third segment. Legs 1-4 with 3-segmented 
exopods and 2-segmented endopods. Endopod of 
leg 4 with 0-1; III. Leg 5 lacking free segment 
and consisting of two setae arising from cuticular 
ring and an adjacent seta. Concave margin of claw 
of 6 maxilliped with group of small spines fol¬ 
lowed by ragged fringe. 

Synapticola teres Voigt, 1892 

Host: Polyplectana kefersteini (Selenka). 

Site: Body cavity. 

Locality: Amboina (Voigt, 1892). 

Host: Synapta maculata (Chamisso & Eysen- 
hardt). 

Site: Posterior intestine. 


Locality: Queensland, Australia (Humes, 1979). 
Cucumaricolidae Bouligand & Delamare-Deboutte- 
ville, 1959 

Cucumaricola Paterson, 1958 
Body strongly modified and transformed. Sexually 
dimorphic. No mandibles or maxillae in adults. 
Maxilliped in 6 uncinate, in $ a bulbous protube¬ 
rance. Three pairs of legs, in 6 small, each with 
terminal clawlike process and three verrucose 
areas; in ? first pair of legs small, second and 
third pairs very large, unjointed, bilobed, and so¬ 
mewhat boot-shaped. Life cycle: nauplius (proba¬ 
bly several instars) within egg membrane, followed 
by free active swimming copepodid, quiescent co- 
pepodid, juvenile, and adult. 

Cucumaricola notabilis Paterson, 1958 
Host: Cucumaria frauenfeldi Ludwig. 

Site: In cysts in coelom. 

Locality: Cape Town, South Africa. 

Notes: Length of $ approximately 35 mm, S 
4.0 mm. 

Lichomolgidae Kossmann, 1877 
Metaxymolgus Humes & Stock, 1972 
Body cyclopiform. First antenna 7-segmented. Sec¬ 
ond antenna 4-segmented, with two claws on 
fourth segment. Legs 1-4 with 3-segmented rami 
except endopod of leg 4 which is 2-segmented, 
with formula 0-1; II, seta being feathered. 

Metaxymolgus cuspis (Humes, 1964) 

Host: Holothurians. 

Site: In washings. 

Locality: Gulf of Manaar, southeastern India (Se¬ 
bastian, 1972). 

Notes: Length of $ 1.53 mm, 6 1.31 mm. Accor¬ 
ding to Sebastian the presence of this copepod on 
holothurians is probably accidental. M. cuspis is 
associated with the giant actiniarian Stoichactis in 
Madagascar (Humes, 1964) and India (Sebastian, 
1972). 

Stellicola Kossmann, 1877 

Body cyclopiform, in $ with broad prosome. Uro- 
some in ? 5-segmented, in <3 fundamentally 6-seg- 
mented but segment of leg 5 fused with genital 
segment. First antenna 7-segmented. Second an- 
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tenna 3-segmented with one terminal daw. Legs 
1-4 with 3-segmented rami except leg 4 endopod 
which is 2-segmented with formula 0-1; II, 1 (but 
0-1; II in Stellicola pollex Humes & Ho, 1967). 

Stellicola holothuriae (Ummerkutty, 1962) 

Figs. 32a-j, 33a-k. 

Lichomolgits holothuriae Ummerkutty, 1962. 

Host: Holothurians. 

Site: In washings. 

Locality: Gulf of Mannar, southeastern India 
(Ummerkutty, 1962). 

Notes: Length of $ 1.2 mm, S 0.75 mm. 

Host: Opheodesoma spectabilis Fisher. 

Site: In washings. 

Locality: Nosy Be, northwestern Madagascar 
(present paper). 

New host record: 3 6 < 3 , 1 9 from two Opheode¬ 
soma spectabilis , in 3 m, on sand flat with Cymo- 
docea } west of Pte. Mahatsinjo, Nosy Be, Mada¬ 
gascar, 7 August i960. 

Redescription of Stellicola holothuriae (Ummer¬ 
kutty, 1962) based on specimens from Opheode¬ 
soma spectabilis : 

Male. — Body (fig. 32a) flattened. Length (not 
including setae on caudal rami) 0.73 mm (0.70- 
0.75 mm) and greatest width 0.43 mm (0.42-0.45 
mm), based on three specimens in lactic acid. Ratio 
of length to width of prosome 1.17:1. Ratio of 
length of prosome to that of urosome 2.22:1. 

Segment of leg 5 (fig. 32b) fused with genital 
segment. Combined segment 122 jum long, 113 jum 
wide at level of fifth legs, and 108 pm wide in 
area of genital segment. Four postgenital segments 
from anterior to posterior 34 X 58, 34 X 53 , 
26 X 49, and 29 X 49 /^m. 

Caudal ramus (fig. 32c) quadrate, 23 X 22 jum. 
Outer lateral seta 42 pan and dorsal seta 47 pm, 
both smooth. Outermost terminal seta 109 pan and 
innermost terminal seta 117 jam, with widely spac¬ 
ed lateral hairs. Two long median terminal setae 
240 jum (outer) and 385 (inner), both with lateral 
hairs. Proximally on outer edge of ramus a slen¬ 
der setule about 16 pun long. 

Body surface with a few hairs (sensilla) as in 
figure 32a. 


Rostrum (fig. 32d) with rounded, well sclero 
tized posteroventral margin. 

First antenna (fig. 32e) 226 jum long. Lengths 
of seven segments (measured along their posterior 
nonsetiferous margins): 36 (33 pm along anterior 
margin), 72, 30, 35, 24, 13 and 16 pa n respectively. 
Formula for armature: 4, 13, 6, 3, 4 + 1 aesthete, 
2 + 1 aesthete, and 7+1 aesthete. All setae 
naked. 

Second antenna (fig. 32f) 218 jum long. Third 
segment 114 jam long. Formula: 1, 1, 3 plus claw 
and five setules. Claw 65 jam along its axis. 

Labrum (fig. 32g) with two rounded postero¬ 
ventral lobes. Mandible (fig. 32I1) slender. Pa- 
ragnath a small hairy lobe (fig. 32g). First maxilla 
(fig. 32i) with three setae. Second maxilla (fig. 
32j) with large dentiform process at proximal end 
of lash. Maxilliped (fig. 33a) 4-segmented, assu¬ 
ming that proximal part of claw represents fourth 
segment. First segment unornamented. Second 
segment with two naked setae and circlet of small 
spines on inner surface. Small third segment un¬ 
ornamented. Claw 70 jum along its axis, bearing 
two unequal setae proximally, and showing very 
slight irregularities midway on concave margin. 

Ventral area between maxillipeds and first pair 
of legs (fig. 33b) not protuberant. 

Legs 1-4 (figs. 33c, 33d, 33e, 33f) with same 
segmentation and armature as in other species of 
genus, for example, Stellicola illgi Humes & 
Stock, 1973. Leg 4 with inner coxal seta very 
short, 5 /xm. Exopod 55 pan long. Endopod with 
first segment 22 X 14 jam, with inner distal seta 
94 jam; second segment 21 X 12 /mi, with two 
spines 22 jum (outer) and 46 /mi (inner) and in¬ 
ner seta 66 pan. 

Leg 5 (fig. 33g) with very small free segment 
10 X 8 pan. Two terminal setae 71 pm and 47 
jum, both delicately barbed. Dorsal seta 40 jum and 
apparently smooth. 

Leg 6 (fig. 33g) a posteroventral flap on genital 
segment bearing two setae 62 jum (very finely 
barbed) and 39 /on (smooth). 

Spermatophore not observed except inside body 
of male. 

Living specimens in transmitted light opaque 
gray, eye red. 

Female. — Body form resembling that of male, 
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Fig. 32. Stellicola holothuriae (Ummerkutty, 1962), male. labrum with position of paragnaths indicated by broken 
a, dorsal (B) ; b, urosome, dorsal (E) ; c, caudal ramus, lines, ventral (G) ; h, mandible, posterior (F) ; i, first 

dorsal (F) ; d, rostrum, ventral (D) ; e, first antenna, maxilla, ventral (F) ; j, second maxilla, anterior (F). 

ventral (C); f, second antenna, posteroventral (C); g, 







Fig. 33. Stellicola holothuriae (Ummerkutty, 1962). Male: 
a, maxilliped, postero-inner (F) ; b, area between maxilli- 
peds and first pair of legs, ventral (E); c, leg 1 and 
intercoxal plate, anterior (C); d, leg 2, anterior (C) ; e, 


endopod of leg 3, anterior (C); f, leg 4 and intercoxal 
plate, anterior (C); g, leg 5 and leg 6, ventral (C). 
Female: h, urosome, dorsal (E) ; i, leg 6, ventral (G) ; j, 
second maxilla, anterior (G); k, maxilliped, posterior (G). 










with prosome slightly wider. Length of single spe¬ 
cimen studied 0.99 mm and greatest width 0.67 
mm. 

Segment of leg 5 (fig. 33I1) 117 X 180 /im, not 
fused with genital segment. Genital segment 120 
X 157 /un, wider than long, in dorsal view with 
truncate lateral margins. Genital areas located pos- 
teroventrally. Each area (fig. 33i) bearing two 
unequal smooth setae 10 fx m and 26 /Am, longer 
seta arising on distinct prominence. 

Egg sac not observed. 

Caudal ramus, body surface ornamentation, 
rostrum, first antenna, second antenna, labrum, 
mandible, paragnath, and first maxilla as in male. 
Second maxilla (fig. 33j) with lash having several 
strong proximal spines graduating distally to smal¬ 
ler size, instead of a single large proximal denti¬ 
form process as in male (compare with figure 
32J*). Inner spine on second segment stouter than 
in male. Maxilliped (fig. 33k) with two small setae 
on second segment and one small setae on third 
segment near clawlike tip. 

Ventral area between maxillipeds and first pair 
of legs as in male. 

Legs 1-4 as in male. 

Leg 5 (fig. 33h) with free segment 25 X 13 
/xm. Two terminal setae 78 /xm. Dorsal seta 52 /*m. 

Leg 6 represented by two setae on genital area 
(fig- 33 i)• 

Living specimens colored as in male. 

Remarks. — The specimens from Opheodesoma 
spectabilis agree fully with the main features of 
Ummerkutty’s (1962) description of Lichomolgus 
holothuriae from holothurian washings in south¬ 
eastern India. Apparent small differences in de¬ 
tails between the copepods from India and those 
from Madagascar are probably not real, but rather 
are founded on lack of sufficient information in 
the description and figures of the Indian material. 
Lichomolgus holothuriae is a true Stellicola and 
was transferred to that genus by Humes & Ho 
(1967). 

Zygomolgus Humes & Stock, 1972. 

Body cyclopiform. First antenna 7-segmented. Sec¬ 
ond antenna 4-segmented, third segment with a 
clawlike element and fourth segment with four 
claws. Mandible with a slender base merging into 


a long lash. Legs 1-4 with 3-segmented rami ex¬ 
cept leg 4 endopod which is 2-segmented with 0-1; 
II, seta feathered. 

Zygomolgus tenuifurcatus (Sars, 1917) 
Lichomolgus tenuifurcatus Sars, 1917. 

Host: Labidoplax digitaia (Montagu). 

Site: Attached to host. 

Locality: Northern Ireland (Gotto, 1954). 

Notes: Length of $ 1.40 mm (Sars, 1917), (3 un¬ 
known. 

Pseudanthessiidae Humes & Stock, 1972 
Pseudanthessius Claus, 1889 
Body cyclopiform. Urosome in most species 5- 
segmented in $, 6-segmented in < 3 . First antenna 
7-segmented. Second antenna 4-segmented with 
variable terminal armature (1-4 claws or clawlike 
spines, lamelliform elements, or setae). Legs 1-4 
with 3-segmented rami except leg 4 endopod which 
is i-segmented with two distal elements. Leg 5 
lacking a free segment and represented by three 
elements. 

Pseudanthessius deficiens Stock, Humes & 
Gooding, 1963a 

Host: Holothuria (Halodeima) mexicana (Lud- 
wig). 

Site: In washings. 

Locality: Curasao (Stock, Humes & Gooding, 

1963)- 

Notes: Length of ? 0.975-1.30 mm, <3 0.7-0.8 mm. 
Urosome in this species 4-segmented in $, 5-seg- 
mented in <3. ( Pseudanthessius deficiens usually 
occurs on Ophiuroidea. The single collection from 
a holothurian probably represents contamination). 

Pseudanthessius pectinifer Stock, Humes & 
Gooding, 1963a) 

Host: Actinopyga agassizii (Selenka). 

Site: In washings. 

Locality: Bahamas (Stock, Humes & Gooding, 

1963)- 

New record: 6 $?, 5 <5 <3 from 21 Actinopyga 
agassizii in i m, west of northern end of Pigeon 
Cay, Bimini Lagoon, Bahamas, 4 June 1959. 
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Notes: Length of 9 0.84-1.10 mm, <5 0.79-0.84 
mm. Caudal ramus about as long as wide. Spine 
on third segment of endopod of male leg 1 modi¬ 
fied into a long, curved, unilaterally strongly pec¬ 
tinate element. ( Pseudanthessius pectinifer usually 
occurs on Echinoidea). 

Clausiidae Giesbrecht, 1895b 
Synaptiphilus Canu & Cuenot, 1892 

Body cyclopiform. First antenna 6-segmented, 
with first segment armed with two or three strong 
clawlike processes. Second antenna 4-segmented, 
with one claw on very short third segment; fourth 
segment with several bent spatulate setae. Man¬ 
dible simple, with denticulate spine, shorter spine 
with fine barbules, and small seta with long bar- 
bules. Maxilliped 2-segmented in both sexes, sexu¬ 
ally dimorphic, in <3 subcheliform with large hand 
opposing claw. Legs 1-4 in both sexes with 3-seg- 
mented exopods and 2-segmented endopods. Leg 1 
endopod with formula 0-1, I, 1, 1; leg 4 endopod 
with 0-1; I, 1. Leg 5 with free segment bearing 
four setae. 

(This genus was originally placed in a separate 
family, the Synaptiphilidae, by Bocquet (1952). 
Synonyms are: Colaceutes Hartmann, 1896 (syno¬ 
nymy by Stock, 1968) and Remigulus T. & A. 
Scott, 1893 (synonymy by T. & A. Scott, 1897). 

Synaptiphilus luteus Canu & Cuenot, 1892 

(Note: The list of hosts of this and other species 
of Synaptiphilus follows that of Barel & Kramers, 

1977)- 

Host: Labidoplax digitata (Montagu). 

Site: Anterior body surface and tentacles, anterior 
part of digestive tube (Bocquet & Stock, 1957). 
Localities: Trieste (Hartmann, 1856); Arcachon, 
France (Cuenot, 1892, 1912); Naples (Cuenot, 
1912). 

Host: <( Synapta inhaerens” (Cuenot in 1892 did 
not distinguish different species of Leptosynapta). 
Site: Skin, tentacular region. 

Locality: Roscoff, Arcachon, France (Cuenot, 
1892). 

Host: Leptosynapta bergensis Oestergren. 

Site: Anterior part of body. 


Locality: Plymouth, England (Barel & Kramers, 
1970). 

Host: Leptosynapta inhaerens (Muller). 

Site: Unknown. 

Locality: Roscoff, France (Barel & Kramers, 
1970). 

Host: Leptosynapta galliennei (Herapath). 

Site: Anterior body surface, tentacles, esophagus 
(Bocquet & Stock, 1957). 

Localities: Roscoff, Arcachon, France (Cuenot, 
1912); Roscoff (Bocquet, 1952; Bocquet & Stock, 
1957); Penpoull, France (Stock in Gooding, 

1963). 

Notes: Length of 9 0.8 mm, 6 0.45 mm (Boc¬ 
quet & Stock, 1957, 9 1.2 mm and 6 0.7 mm ac¬ 
cording to Canu & Cuenot (1892). Third segment 
of exopod of leg 1 with III, I, 4. Free segment 
of leg 5 in $ very broad, subcircular. 

Synaptiphilus cantacuzenei cantacuzenei Boc¬ 
quet & Stock, 1957 

Host: Labidoplax digitata (Montagu). 

Site: Anterior part of body, tentacles, esophagus 
(Bocquet & Stock, 1957). 

Localities: Morgat, Concarneau, France (Bocquet 
& Stock, 1957); Gulf of Naples (Stock, 1959); 
Banyuls, France (Guille & Laubier, 1965), as a 
new subspecies. 

Notes: Length of 9 0.7-0.9 mm, <3 0.45-0.5 mm 
(Bocquet & Stock, 1957). Third segment of en¬ 
dopod of leg 1 with III, I, 3. Free segment of leg 
5 in 9 oval. Outer margin of second segment of 
endopod of leg 1 with a very fine file; outer mar¬ 
gin of first segment with spiniform setae. 

Synaptiphilus cantacuzenei mixtus Guille & 
Laubier, 1965 

Host: Labidoplax digitata (Montagu). 

Site: Not recorded. 

Locality: Banyuls, France, in 60 m (Guille & Lau¬ 
bier, 1965). 

Notes: This subspecies is distinguished from S. 
cantacuzenei cantacuzenei by longer and more nu¬ 
merous spines on both body and appendages, distal 
segment of 9 maxilliped with cluster of long slen¬ 
der setae, and dimensions of various parts, for 
example, lengths of endopods of leg 1-4. 
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Synaptiphilus tridens (T. & A. Scott, 1893) 

Host: Leptosynapta inhaerens (Muller). 

Site: Not recorded, but probably similar to other 
Synaptiphilus . 

Localities: Roscoff, Finistere, France (Bocquet & 
Stock, 1957); northern Ireland (Gotto, 1966). 

Host: Leptosynapta cruenta Cherbonnier. 

Site: Not recorded, but probably similar to other 
Synaptiphilus . 

Locality: Roscoff, Finistere, France (Bocquet & 
Stock, 1957). 

Notes: Length of 9 0.8-0.9 mm, 6 0.55 mm. First 
segment of endopod of leg 1 with an inner row of 
long setae. Third segment of first antenna elon¬ 
gate, much longer than second segment. Free seg¬ 
ment of leg 5 in 9 oval. (This species was found 
free-living in western Scotland by T. & A. Scott, 

1893)- 

Family uncertain 
Gomphopodarion Humes, 1974 

Body elongate and modified, without external seg¬ 
mentation. First antenna 4-segmented. Second an¬ 
tenna 3-segmented. Legs 1-4 biramous, with small 
1-segmented exopods and elongate, peglike, un¬ 
armed endopods. Leg 5 a large subspherical lobe. 
<3 unknown. 

Gomphopodarion byssoicum Humes, 1974 

Host: Oneirophanta mutabilis Theel. 

Site: Exact location unknown, but presumably in¬ 
ternal. 

Locality: $o°04yN, i5°44.8'W, west of Ireland, 
in 4426-4435 m. 

Notes: Length of 9 1.95 mm. 

SlPHONOSTOMA 

Asterocheridae Giesbrecht, 1899 
Asterocheres Boeck, 1859 

Body cyclopoid. First antenna 20-segmented. Sec¬ 
ond antenna 5-segmented. Siphon present. Man¬ 
dible with palp. Legs 1-4 biramous throughout, 
with each ramus 3-segmented. 


Asterocheres boecki (Brady, 1880) 

Host: Holothuria (P(inningothuria forskali) Delle 
Chiaje. 

Site: In washings. 

Locality: Gulf of Naples (Giesbrecht, 1899, p. 
200). 

Notes: Length of 9 about 0.90 mm, <3 0.75 mm 
(Sars, 1915), 9 0.6-0.65 mm > <5 °S mm (Gies¬ 
brecht, 1897). Giesbrecht found this copepod only 
in isolated cases in washings of the holothurian 
and was not certain that a regular relationship 
existed between the animals. 

Brychiopontiidae Humes, 1974 
Brychiopontius Humes, 1974 

Body relatively unmodified. First antenna of 9 
18-segmented, with aesthete located on segment 15. 
First antenna of 6 geniculate, 15-segmented, with 
aesthete on segment 14. In both sexes second an¬ 
tenna and maxilliped bearing terminally a broad 
lameiliform element. Large recurved outer spine 
on first segment of leg 1 endopod. 

Brychiopontius falcatus Humes, 1974 

Host: Oneirophanta mutabilis Theel. 

Site: Exact location unknown; perhaps external 
surface. 

Locality: 5o 0 047'N, i5°44.8'W, west of Ireland, 
in 4426-4435 m. 

Notes: Length of 9 1*30 mm, <3 1.07 mm. 

Myzopontiidae Sars, 1915 
Myzopontius Giesbrecht, 1895a 

Body cyclopoid. First antenna 12-segmented. Sec¬ 
ond antenna 4-segmented. Long siphon present. 
Mandible without palp. Legs 1-4 with 3-segmented 
rami. 

Myzopontius pungens Giesbrecht, 1895a 

Host: Stichopus regalis (Cuvier). 

Site: In washings. 

Locality: Gulf of Naples (Giesbrecht, 1899). 
Notes: Length of 9 0.85-1.1 mm, <$ 0.8-0.88 mm 
(Giesbrecht, 1897). The relationship of the cope- 
pod to the holothurian is uncertain, according to 
Giesbrecht. 
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Nanaspididae Humes & Cressey, 1959 

(Originally spelled Nanaspidae, but corrected to 
Nanaspididae by Humes (1973)). 

Allantogynus Changeux, 1958 

Body cyclopoid, subrylindrical, with broad prosome 
and narrow urosome, both bisegmented. First an¬ 
tenna weakly 8-segmented. Second antenna 5~seg- 
mented, with fifth segment forming a truncate 
hook. Second maxilla prehensile with large claw. 
Leg 1 small, with both rami 1-segmented. Leg 2 
with 2-segmented exopod and 1-segmented endo- 
pod. Leg 3 uniramous with three segments. Leg 4 
uniramous with two segments. Leg 5 apparently 
absent. <3 unknown. 

Allantogynus was first placed by its author 
“aupres des Cancerillidae Sars” but later transfer¬ 
red to a new family, the Allantogynidae. The sim¬ 
ilarity between Allantogynus and Nanas pis, how¬ 
ever, noted in litt. by Bresciani, led Stock, Humes 
and Gooding (1963b) to consider the name Allan¬ 
togynidae a junior synonym of Nanaspididae. 

Allantogynus delamarei Changeux, 1958 

Host: Holothuria (Holothuria) tubulosa Gmelin 
Site: Anterior region of host (pharynx, esopha¬ 
gus, stomach, gonad, coelomic fluid, brown bodies, 
tentacular ampullae; in coelomic epithelium and 
wall of pharynx; inner surface of pharynx) 
(Changeux, i960). 

Localities: Banyuls and Villefranche, France 
(Changeux, i960). 

Host: Holothuria (Holothuria) stellati Delle 
Chiaje. 

Site: Anterior region of host (pharynx, esophagus, 
stomach, gonad, coelomic fluid, tentacular ampul¬ 
lae, surface of intestine, Polian vesicles, brown bo¬ 
dies) (Changeux, 1960L 

Localities: Banyuls and Villefranche, France 
(Changeux, i960). 

Host: Holothuria (Lessonothuria) polii Delle 
Chiaje. 

Site: Not recorded (only 1 $ found in this host). 
Locality: Banyuls, France (Changeux, i960). 
[Changeux, i960, p. 107, reported in litt. this spe¬ 
cies having been found by Dr. J. H. Stock in Ho¬ 
lothuria at Split and Dubrovnik, Jugoslavia]. 


Notes: Length of $ 0.70 mm, greatest width 0.35 
mm. (5 unknown. 

Nanas pis Humes & Cressey, 1959 

Body minute, oval, flattened dorsoventrally. Arti¬ 
culation between head shield and thoracic shield. 
Urosome very small. First antenna in 6 strongly 
prehensile. Second antenna 4-segmented, lacking 
an exopod but with terminal setose pad. Short oral 
cone. Mandible a minute blade. Second maxilla 
prehensile with strong claw. Leg 1 with 1-seg¬ 
mented rami. Leg 2 with 3-segmented exopod and 
either 2- or 3-segmented endopod. Legs 3 and 4 
uniramous, lacking endopods; exopod of leg 3 
either 2- or 3-segmented, exopod of leg 4 always 
2-segmented. Leg 5 present or absent. Egg sac 
with two eggs. 

Nanaspis boholensis n. sp. 

Figs. 34a-h, 35a-j. 

Type material. — 10 $?, 1 < 3 , and 1 copepodid 
from one holothurian, Stichopus variegatus Sem¬ 
per, in 7 m, Bohol Island, Philippines, io°i5 .88'N, 
i24°o8.6i'E, 18 August 1975. Holotype ?, allo¬ 
type, and 6 paratypic females deposited in the Zoo- 
logisch Museum, Amsterdam; the remaining para- 
types (dissected) and the copepodid in the collec¬ 
tion of the author. 

Female. — Body (fig. 34a) ovoid and flattened 
dorsoventrally. Length of shield-like prosome 0.47 
mm (0.45-0.47 mm) and greatest width 0.32 mm 
(0.32-0.33 mm), based on 10 specimens in lactic 
acid. Posterior border of metasome truncate but 
slightly extended medially. 

Urosome (figs. 34b, 34c) 2-segmented, with 
segment of leg 5 and genital segment fused and 
bearing a group of ventral spinules in posterior 
third. Genital area with two extremely small setae. 
Anal segment with fringe of lateral and postero- 
ventral spinules and with minute spinules along 
posterior medial margin. 

Egg sac (fig. 34a) approximately 220 X i °5 
fim, containing two eggs. 

Caudal ramus (fig. 34b) 13 X 14 bearing 
six naked setae, the longest 58 /on, and few distal 
inner spinules. 

Rostral area (fig. 34d) broad. First antenna 47 
fim long in ventral view (fig. 34c) and apparently 
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Fig. 35 - Nanaspis boholensis n. sp. f female: a, maxilliped, (G) ; f, leg 4, anterior (G). Male: g, dorsal (B); h, uro- 

anterior (G) ; b, leg 1 and intercoxal plate, anterior (F); some, mostly ventral view but urosome recurved ventrally 

c, leg 2 and intercoxal plate, anterior (G) ; d, abnormal (G); i, rostral area, ventral (E) ; j, first antenna, ventral 

right endopod of leg 2, anterior (G); e, leg 3, anterior (F). 




3-segmented, but in dorsal view (fig. 34f) showing 
sclerotized bands suggesting greater number of 
segments. Lengths of segments: 16, 20, and 8 /tin. 
Armature: 1, 16, and 7 + 2 aesthetes. All setae 
smooth. Second antenna (fig. 34g), oral cone (fig. 
34d), mandible (fig. 34d), first maxilla (fig. 
34d), second maxilla (fig. 34I1), maxilliped (fig. 
35a), and ventral area between and immediately 
behind maxillipeds (fig. 34d) similar to those of 
Nanaspis moluccana described below. 

Legs 1-4 (figs 35b, 35c, 35e, 35f) segmented 
as in N. moluccana and spine and setal formula 
as in that species except for second segment of 
endopod of leg 2 which is I, 4, instead of I, 3. 
Leg 1 with inner spinules on basis and distal spi- 
nules on both exopod and endopod. Seta on endo¬ 
pod delicately feathered. One female with extra 
seta on second segment of endopod of leg 2 (fig. 
35 d)- 

Leg 5 (fig. 34c) with minute segment 3X3 
/Am, bearing two terminal setae 22 /xm and 11 ^m, 
longer seta weakly feathered, and two slender spi¬ 
nules. 

Leg 6 probably represented by two minute setae 
on the genital area (fig. 34b). 

Color in living specimens unknown. 

Male. — Body (fig. 35g) with anterior end of ce- 
phalosome truncate and posterior end of metasome 
rounded. Length 0.35 mm and greatest width 0.26 
mm in lactic acid. 

Urosome (fig. 35b) 2-segmented, ornamented 
as in female except lacking minute spinules on 
anal segment medial to caudal ramus. 

Caudal ramus (fig. 35I1) 11 X 10 /a m, lacking 
spinules seen in female. 

Rostral area (fig. 35!) narrow, with bases of 
first antenna nearly touching medially. 

First antenna (fig. 35j) 78 /Am long, apparently 
5-segmented and with armature 1, 9, 9, 4, and 5 
+ 2 aesthetes. 

Remaining appendages similar to those in fe¬ 
male. 

Spermatophore not seen. 

Etymology. — The specific name boholensis allu¬ 
des to Bohol Island where the specimens were 
found. 

Remarks. — Only two species of Nanaspis have 
a 2-segmented endopod in leg 2 with the formula 


0-1; I, 4. These are Nanaspis mediterranea Stock 
& Kleeton, 1963, and Nanaspis ninae Bresciani & 
Liitzen, 1962. Nanaspis boholensis differs from 
these, however, in having four setae on the exopod 
of leg 1 (instead of three) and in having the for¬ 
mula IV, 1 on the second segment of leg 4 (in¬ 
stead of III, 2). 

Nanaspis exigua Stock, Humes & Gooding, 1962 

Host: Isostichopus badionotus (Selenka). 

Site: Body surface. 

Locality: Jamaica (Stock, Humes & Gooding, 
1962). 

Notes: Length of 9 0.47 mm, $ 0.41 mm. Poste¬ 
rior outline of dorsal shield in 2 almost straight. 
Four setae on leg 1 exopod. Leg 2 endopod with 
0-1; 0-1; I, 3. Leg 3 with I-o; I-i; III, 3. Leg 

4 with I-o; IV, 1. Leg 5 present. Length of 9 
genital segment less than half its width. 

Nanaspis manca Humes, 1973 

Host: Thelenota ananas (Jaeger). 

Site: In washings. 

Locality: Eniwetok Atoll (Humes, 1973). 

Notes: Length of 9 0.61 mm, c 5 0.39 mm (not 
including urosome folded ventrally). Posterior 
margin of metasome indented medially and trun¬ 
cate on both sides. First antenna with five seg¬ 
ments. Three setae on leg 1 exopod. Leg 2 exopod 
with I-o; I-o; II, 2; endopod with 0-0; 2. Leg 
3 with I-o; III, 2. Leg 4 with I-o; III; 2. Leg 

5 absent. 

New record: 615 99 , 601 <5 <5 from one Thelenota 
ananas , in 4 m, Poelau Marsegoe, western Ceram, 
2°59'3o"S, I28°03 , 3 o"E, 15 May 1975. (N. pu- 
silla and N. spinifera also occurred on this holo- 
thurian). 

Nanaspis media Stock, Humes & Gooding, ig£n 

Host: Isostichopus badionotus (Selenka). 

Site: Body surface. 

Locality: Near La Parguera, Puerto Rico (Stock, 
Humes & Gooding, 1962). 

Notes: Length of 9 0.51 mm, <5 0.44 mm. Poste¬ 
rior outline of dorsal shield in 9 deeply sinuous. 
Four setae on leg 1 exopod. Leg 2 endopod with 
0-1; 0-1; I, 3. Leg 3 with I-o; I-i; III, 3. Leg 4 
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with I-o; IV, i. Leg 5 present. Dactyl of 6 first 
antenna less than four times as long as wide. 

Nanaspis mediterranea Stock & Kleeton, 1963 

Host: Stichopus regalis (Cuvier). 

Site: In washings. 

Locality: Banyuls, France (Stock & Kleeton, 

1963). 

Notes: Length of 9 0.60 mm, <5 0.49 mm. Poste¬ 
rior outline of dorsal shield in 9 almost straight, 
not sinuous; in 6 this outline concave. Three setae 
on leg 1 exopod. Leg 2 endopod with 0-1; I, 4. 
Leg 3 with I-o; I-i; III, 3. Leg 4 with I-o; III, 
2. Leg 5 present. 

Nanaspis mixta Humes, 1975 

Host: Holoturia (Microthele) nobilis (Selenka). 
Site: In washings. 

Locality: Region of Noumea, New Caledonia (Hu¬ 
mes, 1975a). 

Notes: Length of 9 0.45 mm, 6 0.37 mm (not in¬ 
cluding urosome folded ventrally). Posterior out¬ 
line of metasome in 9 truncate, in 6 rounded. 
Four setae on leg 1 exopod. Leg 2 exopod with 
I-o; I-i; III, 3; endopod with 0-1; 0-1; I, 3. Leg 
3 with I-o; I-i; III, 3. Leg 4 with I-o; III, 2. 
Leg 5 present. 

Nanaspis moluccana n. sp. 

Figs. 36a-k, 37a-m 

Type material. — 37 9 ?, 19 <5 <5 from one holo- 
thurian, Stichopus chloronotus Brandt, in 2 m, 
Karang Mie, east central Halmahera, Moluccas, 
oo°2o'o7"N, i28°25'oo"E, 19 May 1975. Holotype 
9 , allotype, and 48 paratypes (32 99 , 16 6 6 ) 
deposited in the Zoologisch Museum, Amsterdam; 
the remaining paratypes (dissected) in the collec¬ 
tion of the author. 

Female. — Body (figs. 36a, 36b) ovoid and flat¬ 
tened dorsoventrally. Length of shield-like prosome 
(not including urosome, which is folded ventrally 
in specimens preserved in ethyl alcohol) 0.43 mm 
(0.41-0.44 mm) and greatest width 0.31 mm (0.30- 
0.32 mm), based on 10 specimens in lactic acid. 
Prosome divided dorsally by a transverse suture 
into anterior cephalosome and posterior metasome 


with slightly truncated posterior margin. 

Urosome (figs. 36c, 36d, 36c) 2-segmented, 
original segment of leg 5 and genital segment 
fused, this composite segment bearing ventrally 
posterior transverse row of spinules (fig. 36e). 
Genital area with minute seta 4 jum long (fig. 36d). 
Anal segment bearing on each side group of 
slender spinules, and row of small spinules medial 
to caudal ramus. 

Entire egg sac not seen, but one sac from which 
larvae had emerged showed spaces for two eggs as 
in many species of Nanaspis. 

Caudal ramus (fig. 36!) minute, approximately 
14 X 14 Miti, bearing six naked setae, the longest 
62 fxm, and few distal inner spinules. 

Arrangement of appendages as in figure 36b. 

Rostral area weakly developed (fig. 36b). First 
antenna (fig. 36g) 50 jum long and apparently 4- 
segmented, though with same number of sclerotized 
sections of posterior margin as in Nanaspis mixta 
Humes, 1975. Surficial sutures of second segment 
absent on anterodorsal surface. Lengths of seg¬ 
ments (measured along their posterior nonsetife- 
rous margins): 9 (14 jam along anterior margin), 
21, 2, and 13 jum respectively. Armature: 1, 14, 2, 
and 7 + 2 aesthetes. Second antenna (fig. 36I1) 
4-segmented. First segment unornamented. Second 
segment with few slender spinules on anterior mar¬ 
gin. Third segment with two groups of spinules on 
anteroventral surface (fig. 36i) and distal postero- 
dorsal row of prominent spinules. Small fourth 
segment with very small seta and minutely setose 
pad with recurved tip. 

Oral cone (fig. 36b) projecting ventrally. Man¬ 
dible (fig. 36)) small simple blade 13 ju.m. First 
maxilla (fig. 36k) with inner branch having one 
barbed seta and outer branch bearing three smooth 
setae. Adjacent seta near base of second antenna 
large and spinulose. Second maxilla (fig. 37a) with 
large first segment bearing few inner spinules; 
claw 73 fim along axis and reflexed distally. Max- 
illiped (fig. 37b) 5-segmented and resembling that 
of Nanaspis mixta. Ventral area between and im¬ 
mediately behind maxillipeds with spinules as in 
figure 36b. 

Legs 1-4 (figs. 37c, 37d, 37c, 37O segmented as 
in Nanaspis mixta, except for 2-segmented endo¬ 
pod in leg 2. Spine and setal formula as follows 
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Fig. 36. Nanaspis moluccana n. sp., female, a, dorsal (D) ; 
b, ventral (D); c, urosome, dorsal (G); d, urosome, late¬ 
ral (G) ; e, urosome, ventral (G) ; f, caudal ramus, ventral 
(H); g, first antenna, posteroventral (F); h, second an¬ 


tenna, posterodorsal (F) ; i, two distal segments of second 
antenna, anteroventral (F) ; j, mandible, ventral (J) ; k, 
first maxilla and adjacent seta, ventral (G). 
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Fig. 37. Nanaspis moluccana n. sp., female: a, second 
maxilla, posterior (G); b, maxilliped, anterior (G); c, 
leg 1 and intercoxal plate, anterior (F) ; d, leg 2 and inter- 
coxal plate, anterior (G) ; e, leg 3, anterior (G) ; f, leg 4, 


anterior (G) ; g, leg 5, lateral (H). Male: h, dorsal (D) ; 
i, urosome, ventral (G); j, urosome, dorsal (G) ; k, first 
antenna, dorso-outer (F); 1 , first antenna, ventro-inner 
(F) ; m, leg 5, lateral (H). 










(Roman numerals indicating spines, Arabic nume¬ 
rals representing setae): 

Pi protopod i-o exp 4 

enp 1 

P 2 coxa 0-0 basis 0-0 exp I-o; I-i; III, 3 
enp 0-1; I, 3 

P 3 coxa 0-0 basis 0-0 exp I-o; I-i; III, 3 
enp absent 

P 4 coxa 0-0 basis 0-0 exp I-o; IV, 1 
enp absent 

Leg 1 (fig. 37c) with few spinules on protopod 
and all setae on rami smooth. Spines of legs 2-4 
minutely barbed. Setae of legs 2 and 3 plumose, but 
seta of leg 4 less so, with shorter lateral hairs (fig. 
370 - 

Leg 5 (figs. 37d, 37g) with elongate free seg¬ 
ment 18 X 5-5 yum, bearing distally two smooth 
unequal setae, longer seta 23 pm, and few long 
slender spinules. Basis with small dorsal seta and 
two slender spinules. 

Leg 6 probably represented by single small seta 
on genital area (fig. 36d). 

Living specimens in transmitted light trans¬ 
parent to slightly opaque, eye red. 

Male. — Body (fig. 37I1) ovoid and flattened 
dorsoventrally, with anterior margin of cephalo- 
some slightly truncate and posterior margin of me- 
tasome rounded. Length of prosome (not in¬ 
cluding urosome, which is folded ventrally) 0.31 
mm (0.30-0.32 mm) and greatest width 0.25 mm 
(0.24-0.25 mm), based on 10 specimens in lactic 
acid. 

Urosome (figs. 371, 37J*) 2-segmented, orna¬ 
mented as in female except for lack of small spi¬ 
nules on anal segment medial to caudal ramus. 

Caudal ramus (fig. 37i) 14 X 9 /mi, a little 
more slender than in female and lacking slender 
distal spinules seen in that sex. 

Rostral area as in female. 

First antenna (figs. 37k, 37I) 5-segmented, 
fourth segment swollen and fifth segment abbre¬ 
viated and somewhat clawlike. Formula for arma¬ 
ture: 1, 6, 7,9, and 6 + 2 aesthetes. 

Second antenna, oral cone, mandible, first ma¬ 
xilla, second maxilla, maxilliped, and legs 1-4 as 
in female. 

Leg 5 (fig. 37m) minute, free segment 3.5 X 


3.5 ^m, bearing two unequal terminal setae, longer 
seta 21 /Am. 

Leg 6 not identifiable. 

Spermatophore not seen. 

Etymology. — The specific name moluccana is 
formed from Moluccas and the Latin suffix - anus, 
signifying belonging or pertaining to. 

Remarks. — In the 2-segmented condition of the 
endopod of leg 2 with the formula 0-1; I, 3 and in 
the formula of leg 4 (I-o; IV, 1) Nanas pis moluc¬ 
cana resembles Nanas pis tonsa Humes & Cressey, 
1959, a species found on Stichopus chloronotus in 
Madagascar. The new species differs from N. 
tonsa , however, in having four setae on the exopod 
of leg 1 instead of 3 and in possessing the formula 
III, 3 on the third segment of leg 3 instead of 
II, 3 - 

Nanaspis ninae Bresciani & Liitzen, 1962 

Host: Parastichopus tremulus (Gunnerus). 

Site: In washings. 

Locality: Gullmar Fjord, Sweden (Bresciani & 
Liitzen, 1962). 

Notes: Length of 2 0.90 mm, <3 0.58-0.60 mm. 
Posterior outline of dorsal shield in $ nearly 
straight. Three setae on leg 1 exopod. Leg 2 endo¬ 
pod with 0-1; I, 4. Leg 3 with I-o; I-i; III, 3. 
Leg 4 with I-o; III, 2. Leg 5 absent. 

New record: 1 $ from washings of 33 Parasticho¬ 
pus tremulus taken by epibenthic sled in 479-485 
m, west of Ireland, R/V Chain Station 309, 
52°2i.i'N, i2°o74'W, 16 August 1972. 

Nanaspis pollens Stock, Humes & Gooding, 196? 

Host: Isostichopus hadionotus (Selenka). 

Site: Body surface. 

Localities: Jamaica, Bahamas (Stock, Humes & 
Gooding, 1962). 

Host: Holothuria (Thymioscyia) arenicola and 
Holothuria (Semperothuria) surinamensis (Lud¬ 
wig) (mixed at the time of collection). 

Site: Body surface. 

Locality: Near La Parguera, Puerto Rico (Stock, 
Humes & Gooding, 1962). 

Notes: Length of 2 0.57 mm, 6 0.50 mm. Poste¬ 
rior outline of dorsal shield in 2 deeply sinuous. 
Four setae on leg 1 exopod. Leg 2 endopod with 
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o-i; o-i; I, 3. Leg 3 with I-o; I-i; III, 3. Leg 4 
with I-o; IV, 1. Leg 5 present. Dactyl of 6 first 
antenna more than six times as long as wide. 

Nanaspis pusilla Humes, 1973 

Host: Thelenota ananas (Jaeger). 

Site: In washings. 

Locality: Eniwetok Atoll (Humes, 1973). 

Notes: Length of 9 0.37 mm, 6 0.24 mm. Poste¬ 
rior outline of metasome in 9 very slightly tri- 
lobed. Three setae on leg 1 exopod. Leg 2 exopod 
with I-o; I-o; II, 2; endopod with 0-0; 2. Leg 3 
with I-o; III, 2. Leg 4 with I-o; III, 2. Leg 5 
absent. 

New record: 408 99 , 211 (3 <3 from one Thelenota 
ananas, in 4 m, Poelau Marsegoe, western Ceram, 
2°59'3°"S, i28°03'30"E, 15 May 1975. (N. manca 
and N. spinifera also occurred on this holothu- 
rian.) 

Nanaspis spinifera Humes, 1973 

Host: Thelenota ananas (Jaeger). 

Site: In washings. 

Locality: Eniwetok Atoll (Humes, 1973). 

Notes: Length of 9 0.47 mm, <3 0.31 mm. Poste¬ 
rior outline of metasome in 9 slightly sinuous, 
rounded on both sides; in <? slightly indented. 
First antenna with five segments. Second maxilla 
with thornlike process on first segment. Three 
setae on leg 1 exopod. Leg 2 exopod with I-o; 
I-o; II, 2; endopod with 0-0; 2. Leg 3 with I-o; 
III, 2. Leg 4 with I-o; III, 2. Leg 5 absent. 

New record: 479 99 , 343 (3 <3 from one Thelenota 
ananas , in 4 m, Poelau Marsegoe, western Ceram, 
2°59'3o"S, i28°03 / 3o' / E, 15 May 1975. (N. manca 
and N. pusilla also occurred on this holothurian). 

Nanaspis tonsa Humes & Cressey, 1959 

Host: Stichopus chloronotus Brandt. 

Site: Body surface. 

Locality: Region of Nosy Be, northwestern Mada¬ 
gascar (Humes & Cressey, 1959). 

New records (all from Stichopus chloronotus ): 
47 99 , 18 $ <3 from 4 hosts, in 0.5 m, Ambariobe, 
near Nosy Be, Madagascar, 7 August 1963; 30 
99 , 15 <3 3 from 1 host, in 20 cm, intertidal pool, 
Ankify, near Nosy Be, 22 July 1963; 2 99 from 
8 hosts, in 10 cm, intertidal pool, Tany Kely, near 


Nosy Be, 9 July 1963; 16 99 , 21 6 S from 2 
hosts, in 2 m, Pte. Lokobe, Nosy Be, 16 August 
i960; 52 99, 39 (3(5, and 23 copepodids from 1 
host, in 1 m, Pte. Ambarionaomby, Nosy Komba, 
near Nosy Be, 18 July 1963; 7 99 , 4 <3 ( 5 , and 2 
copepodids from 1 host, in 15 cm, intertidal pool, 
Nosy N’Tangam, near Nosy Be, 5 September 
1963; 1 6 from 1 host, in 1 m, Pte. de Tafondro, 
Nosy Be, 2 October 1963. 

Host: Stichopus variegatus Semper 
Site: Body surface. 

Locality: Region of Nosy Be, northwestern Ma¬ 
dagascar (present paper). 

New host records (both from Stichopus varie¬ 
gatus): 3 99, 2 6 c5 from 1 host, in 1 m, west of 
Pte. de Tafondro, Nosy Be, Madagascar, 19 Oc¬ 
tober i960; 36 99, 21 c5(3 from 1 host, in 1 m, 
Nosy Iranja, southwest of Nosy Be, 7 October 
i960. 

Notes: Length of 9 0.43 mm, $ 0.35 mm. Three 
setae on leg 1 exopod. Leg 2 endopod with 0-1; 
I, 3 - Leg 3 with I-o; I-i; II, 3. Leg 4 with I-o; 
IV, 1. Leg 5 present. 

Nanaspis truncata Stock, Humes & Gooding, 
1962 

Host: Holothuria (Platyperona) parvula (Selen- 
ka). 

Site: Body surface. 

Locality: Near La Parguera, Puerto Rico (Stock, 
Humes & Gooding, 1962). 

Host: Holothuria (Thymioscyia) arenicola (Sem¬ 
per) and Holothuria (Semperothuria) surinamen- 
sis (Ludwig) (mixed at time of collection). 

Site: Body surface. 

Locality: Near La Parguera, Puerto Rico (Stock, 
Humes & Gooding, 1962). 

Notes: Length of 9 0.48 mm, <3 0.40 mm. Poste¬ 
rior outline of dorsal shield in 9 truncate and al¬ 
most straight. Four setae on leg 1 exopod. Leg 2 
endopod with 0-1; 0-1; I, 3. Leg 3 with I-o; I-i; 
III, 3. Leg 4 with I-o; IV, 1. Leg 5 present. 


Key to species of Nanaspis 

1. Leg 2 endopod 2-segmented . 2 

Leg 2 endopod 3-segmented . 9 
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2. Leg 2 endopod with o-o; 2 .3 

Leg 2 endopod with 0-1; I, 3 or 0-1; I, 4 ... 5 

3. Leg 3 with saddle-shaped sclerotization (inter- 

coxal plate?) between coxae . 4 

Leg 3 lacking such sclerotization ... N. manca 

4. Sclerotized lobes on each side of female geni¬ 
tal segment with three small marginal teeth; 
seta on endopod of leg 1 located terminally 

. N. spinifera 

Sclerotized lobes on each side of female geni¬ 
tal segment with smooth margin; seta on en¬ 
dopod of leg 1 located subterminally . 


. N. pusilla 

5. Leg 2 endopod with 0-1; I, 3 .6 

Leg 2 endopod with 0-1; I, 4.7 

6. Leg 3 with third segment having formula II, 

3. N. tonsa 


Leg 3 with third segment having formula III, 
3 . N . moluccana 

7. With four setae on exopod of leg 1 and se¬ 
cond segment of endopod of leg 4 with IV, 

1 . N. boholensis 

With three setae on exopod of leg 1 and se¬ 
cond segment of endopod of leg 4 with III, 

2 .8 

8. Length of female up to 0.90 mm, male 0.58- 
0.60 mm; prosomal shield in male rounded 

anteriorly and posteriorly . N. ninae 

Length of female 0.57-0.63 mm, male 0.47- 
0.52 mm; prosomal shield in male with con¬ 
cave posterior border. N. mediterranea 

9. Leg 4 with second segment having formula 

III, 2 . N. mixta 

Leg 4 with second segment having formula 

IV, 1 . 10 

10. Posterior outline of dorsal shield in female 

deeply sinuous, fixed finger-like process on 

chela of male first antenna slender. 11 

Posterior outline of dorsal shield in female 
almost straight; fixed finger-like process on 

chela of male first antenna stout. 12 

n. Female body more than 0.56 mm in length; 
dactyl of male first antenna more than six 

times as long as wide . N. pollens 

Female body less than 0.53 mm in length; 
dactyl of male first antenna less than four 

times as long as wide. N. media 

12. Length of female genital segment more than 


3/5 width; both aesthete-seta groups on dactyl 
of male first antenna in proximal half of seg¬ 
ment . N. truncata 

Length of female genital segment less than 
half width; one aesthete-seta group on dactyl 
of male first antenna in distal half of segment 
. N. exigua 

KEY TO THE GENERA OF COPEPODS ASSOCIATED WITH 

Holotiiuroidea 

(based on 99 of species included in this review) 

1. Body distinctly segmented; endopod of leg 1 
often prehensile; segment of leg 5 and genital 
segment firmly joined ... Harpacticoida ... 2 
Body segmented, or transformed without ex¬ 
ternal segmentation; endopod of leg 1 not 
presensile; segment of leg 5 and genital seg¬ 
ment not firmly joined ... Cyclopoida ... 4 

2. Body pyriform, prosome gibbous; color often 


bright red . Metis 

Body not pyriform, prosome depressed or 
flattened; color otherwise . 3 


3. Prosome flattened, much broader than uro- 
some; first antenna 9-segmented; first seg¬ 
ment of endopod of leg 1 massive, following 

two segments small. Sacodiscus 

Prosome depressed, only a little wider than 
urosome; first antenna 8-segmented; first 
segment of endopod of leg 1 not massive, se¬ 
cond segment elongate. Tisbe 

4. Genital openings midventral; mandible with 

three palplike setae. Namakosiramia 

Genital openings dorsal or lateral; mandible 
lacking palplike setae . 5 

5. Mandible a stylet; second maxilla and maxil- 
liped subchelate; labrum and metastomal area 
produced to form a cone or siphon ... Sipho- 

nostoma.6 

Mandible not styliform; second maxilla and 
maxilliped not subchelate; lacking cone or si¬ 
phon . Poecilostoma . 10 

6. External body segmentation reduced or lack¬ 
ing; first antenna with at most eight seg¬ 
ments; second antenna without an exopod... 7 
External body segmentation distinct; first an¬ 
tenna with 12 or more segments; second an¬ 
tenna with a small one-segmented exopod ... 8 
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y. Body minute, oval, flattened dorsoventrally, 
and shieldlike, with articulation between head 
shield and thoracic shield; urosome very small 

. Nanas pis 

Body subcylindrical, globular, with both pro- 
some and urosome bisegmented; prosome 
twice as wide as urosome . AUantogynus 

8. Long siphon present; leg 5 with free seg¬ 
ment . 9 

Short oral cone present, but no siphon; leg 5 
without free segment . Brychiopontius 

9. First antenna 20-segmented; mandible with 

palp . Asterocheres 

First antenna 12-segmented; mandible with¬ 
out palp. Myzopontius 

10. Body large, highly transformed, length 20-40 
mm; legs 4 and 5 absent; lacking mandible 

and first maxilla in adult . Cucumaricola 

Body small, less than 5 mm, cyclopiform or 
modified; legs 4 and 5 present; mandible and 
first maxilla present . 11 

11. Leg 5 without a free segment . 

. Pseudanthessius 

Leg 5 with a free segment (except a short 
papilla in Synapticola) . iz 

12. Free segment of leg 5 with four setae; first 
segment of first antenna armed with 2 or 3 

strong clawlike processes . Synaptiphilus 

Free segment of leg 5 with two setae; first 
segment of first antenna without such pro¬ 
cesses . 13 

13. Body elongate and moderately tumid, modi¬ 
fied, without external segmentation; legs 1-4 

biramous with r-segmented rami . 

. Gomphopodarion 

Body cyclopiform, sometimes elongate and 
moderately transformed; externally segment¬ 
ed; legs 1-4 with all rami at least 2-segment- 


ed. 14 

14. Legs 1-4 with 3-segmented rami except for 

2-segmented endopod in leg 4. 15 

Legs 1-4 with rami segmented otherwise ... 17 


15. Second antenna 3-segmented with one termi¬ 
nal claw; leg 4 endopod with 0-1; IT, 1 . 

. Stellicola 

Second antenna 4-segmented; leg 4 endopod 
with 0-1; II. 16 

16. Second antenna with two terminal claws . 


. Metaxymolgus 

Second antenna with a clawlike element on 
third segment and four claws on fourth seg¬ 
ment . Zygomolgus 

17. Legs 1-3 with 3-segmented exopods and 2- 
segmented endopods; leg 4 with both rami 3- 

segmented . Calypsina 

Legs 1-4 with rami segmented otherwise ... 18 

18. Legs 1-4 with 3-segmented exopods and 2- 

segmented endopods . 19 

Legs 1-4 with rami segmented otherwise ... 20 

19. Ventral keel on genital segment; leg 4 endo¬ 
pod with 0-1; I, III, I, 1 or 0-1; I, III, I. 

. Calypsarion 

Without ventral keel on genital segment; leg 
4 endopod with 0-1; III . Synapticola 

20. Second antenna 4-segmented with one claw 

on fourth segment.21 

Second antenna 4-segmented with one claw on 
third segment . 22 

21. Caudal ramus with two median terminal setae 

vestigial . Diogenella 

Caudal ramus with two median terminal setae 
normally developed . Diogenidium 

22. Leg 4 endopod with 0-1; 1 , II, II, 1 . 

. Caribulus 

Leg 4 endopod otherwise . 23 

23. Long digitiform process on distal outer corner 

of basis of legs 2 and 3 . Chauliolobion 

Basis of legs 2 and 3 lacking such a process 
. 24 

24. Leg 4 endopod with 0-1; 0-1; I, II, II . 

. Scambicornus 

Leg 4 endopod otherwise . 25 

25. With unusually broad cephalosome; leg 4 en¬ 
dopod with 0-1; 0-1; I, I, 1, 1, 1 or 0-1; 0-1; 

I, I, 1, 1 . Lecanurius 

Cephalosome not much wider than metasome; 

leg 4 endopod with 0-1; 0-1; II, 1 . 

. Lichothuria 

ASPECTS OF COPEPOD-HOLOTHURIAN 
ASSOCIATIONS 

Body form 

In most genera of copepods living with holothu- 

rians the body, segmented and with obvious appen¬ 
dages, is easily recognized as copepodan. This is 
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particularly true among external species. A few 
copepods living internally, however, have modified 
or transformed bodies. The female of Gomphopo- 
darion is elongate and subcylindrical without ex¬ 
ternal segmentation. Legs 1-4 are biramous and 
small, with 1-segmented rami (Humes, 1974). The 
female of Allantogynus is globular, with reduced 
segmentation. Legs 1-4 are small, 1+2 biramous, 
3 + 4 uniramous (Changeux, i960). Males of 
both these genera are unknown. 

The greatest transformation of the body is seen 
in Cucumaricola where strong sexual dimorphism 
occurs in the adults, with the female being 6-8 
times as long (20-40 mm) as the male (0.51-5.0 
mm). Mature males retain trunk segmentation, 
have three pairs of small trunk appendages, and 
possess long caudal rami more than half the body 
length. Mature females have a bizarre appearance, 
possess three pairs of boot-shaped trunk appen¬ 
dages, and have relatively short caudal rami only 
one-sixth of the body length (Paterson, 1958). 

Location on host 

Copepods living on the integument of holothurians 
can sometimes be seen with the unaided eye, as 
Humes & Cressey (1961) reported for Scambicor- 
nus idoneus on the black holothurian Holothuria 
atra. Tisbe holothuriae can be seen swarming 
among the podia and dorsal papillae of Holothuria 
tubulosa and H . stellati (Changeux, i960). Scam- 
bicornus hamatus was found clinging to the ten¬ 
tacles of Neothyonidium (Heegaard, 1944). The 
exact location of many external species remains 
unknown. The large size and contractility of the 
host often make microscopic examination of the 
integument difficult. Therefore, the general prac¬ 
tice in the field has been to recover the copepods 
by washing intact hosts in a weak solution of ethyl 
alcohol in sea water. 

The exact location in the host is known for only 
a few internal copepods. Allantogynus delamarei 
lives in the anterior part of the body cavity of 
Holothuria tubulosa and H. stellati, particularly in 
the vicinity of the pharynx. Female Allantogynus 
placed in intestinal juice of the holothurian host 
died within 10 minutes, but controls in sea water 
with daily changes lived up to 14 days. This toxic 
action of the digestive juice prevents the copepods 


from entering the digestive tract beyond the poste¬ 
rior limit of the stomach. By penetrating the pha¬ 
rynx the copepOd escapes any toxic action (Chan¬ 
geux, i960). 

Scambicornus brachysetosus has been found in 
the esophagus of Holothuria atra (see above). Ca- 
lypsina changeuxi, which lives permanently in the 
esophagus of H. tubulosa and H. stellati, owes its 
maintenance at this level to a very particular ste- 
reotropism which rivets it solidly to the wall by the 
head appendages (Changeux, i960). 

Certain copepods can live both externally on the 
anterior integument and tentacles or in the ante¬ 
rior part of the digestive tract, as in the case of 
Synaptiphilus on Leptosynapta (Bocquet & Stock, 

* 957 )- 

Cucumaricola notabilis occurs in galls or cysts, 
probably formed by the host, Cucumaricola frau - 
enfeldi. Small cysts are attached to the tissues be¬ 
tween the circumpharyngeal ossicles or to the in¬ 
ner wall of the cloaca near the respiratory trees. 
Larger cysts lie detached in the coelom. Normally 
each cyst contains a pair of copepods (Paterson, 

1958). 

Egg number 

The number of eggs produced in different species 
varies widely. Generally the egg sacs of external 
species contain more eggs (from about 75 to more 
than 100) than those of internal species. Scambi¬ 
cornus idoneus, for example, a copepod living on 
the body surface of Holothuria atra, carries about 
75 e ggs m each sac. Humes & Cressey (1961) re¬ 
covered 451 $$ of this species from seven hosts. 
These females could theoretically bear 67,650 eggs 
if each female carried two egg sacs. On the other 
hand, females of the genus Nanaspis, also an ex¬ 
ternal species, have only two eggs in each sac. 
Nanaspis, however, often occurs in large numbers. 
For example, 1502 ?? of three species were found 
on one host Thelenota (see above). Their theo¬ 
retical egg burden would be 6,008. Since not all 
females are ovigerous at a given time, these theo¬ 
retical numbers should be reduced. The impression 
remains, however, that the potential for egg pro¬ 
duction in these external copepods is large. 

Copepods living inside the host tend to have 
fewer eggs (from 1 to about 32) in each egg sac. 
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Thus Chatdiolobion imparile has 1-3 eggs, Caly- 
psarion leprum 3, Diogenidium deforme 6, Dio- 
genella seticauda 12, Lichothuria mandibularis 9- 
23, and Lecanurius planifrontalis about 32. 

Among the internal forms AUantogynus delama- 
rei is exceptional in respect to the nature of the 
egg sac and egg number. In this species the sac 
becomes progressively larger and filled with nu¬ 
merous eggs until it drops free into the body ca¬ 
vity of the holothurian (Changeux, i960). 

The reproductive capability of copepods found 
in large numbers on common holothurians of coral 
reefs is potentially very high. Holothuria atra is 
often very abundant in shallow water on reefs and 
in lagoons or tidal flats behind reefs. Its maximum 
density at Nosy Be in northwestern Madagascar 
is estimated at one for every 25 m 2 , or 400 holo¬ 
thurians per hectare. At the egg carrying capacity 
of Scambicornus idoneus mentioned above, the 
theoretical number of eggs at a given time would 
be 3,800,000 per hectare. Various factors such as 
variations in the density of the hosts and their 
degree of infestation, and changes in the number 
of simultaneously ovigerous females would no 
doubt intervene to affect the reproductive capa¬ 
bility as estimated by egg number. 

It has been suggested that large numbers of eggs 
in the egg sacs might be related to: the host being 
sparsely distributed, somewhat inaccessible, or not 
obviously atractive from a distance; the host being 
highly mobile; or the environment of the host be¬ 
ing inimical to successful infestation, e.g., swift 
currents, wave beaten shores, or exposure during 
low tides (Gotto, 1962). In Caligus, parasitic on 
fishes, it has been suggested that the shape of the 
egg strings may be determined by the movements 
of the female and by pressure (currents) of the 
water related to the movements of the fish host 
(Heegaard, 1959). It is difficult to understand 
how environmental forces may influence egg num¬ 
ber or the shape of the egg sacs. Water flow 
seems not to be important in the case of certain 
holothurian associates. Scambicornus idoneus on 
Holothuria scabra, a holothurian usually partly or 
almost entirely buried in sand, has numerous eggs 
(about 75) in each sac, as many as Scambicornus 
modestus on Stichopus chloronotus, a host living 
entirely exposed. The great difference in egg num¬ 


ber between Nanaspis and Scambicornus, both ex¬ 
ternal associates, is also difficult to explain on en¬ 
vironmental grounds. 

Development 

Investigations of the development and life histories 
of copepods living with sea cucumbers has lagged 
far behind morphological and taxonomic studies of 
adult copepods. Reasons for this are several, 
among them the difficulties of maintenance of the 
developmental stages in the laboratory (which may 
require the maintenance of the host also) and the 
lack of laboratory facilities in many tropical areas 
such as the Indo-Pacific where copepod associates 
of holothurians are particularly abundant. 

In the case of Tisbe holothuriae on Holothuria 
tubulosa and H. stellati ovigerous and nonovige- 
rous females, males, nauplii, and copepodids occur 
on the integument of the hosts, and in all proba¬ 
bility the complete life cycle of the copepod is 
carried out in association with the holothurian 
(Changeux, i960). The association is not obliga¬ 
tory for development, however, since T. holothu¬ 
riae may complete its development free among al¬ 
gae or in culture in the laboratory (Volkmann- 
Rocco, 1971). 

AUantogynus delamarei in Holothuria tubulosa 
and H . stellati deposits eggs in a sac which enve¬ 
lopes the female. Changeux (i960) followed de¬ 
velopment in vitro, identifying a naplius stage and 
two metanauplius stages followed by a first cope- 
podid larva. Further copepodids were not obtained. 

The development of Cucumaricola notabilis from 
Cucumaria frauenfeldi has been studied by Pater¬ 
son (1958). The number of naupliar ecdyses was 
not established, since most nauplii molted only 
once and failed to develop further. Since a cope- 
podid was seen with four telescoped naupliar exu¬ 
viae still attached, it seems probable that several 
naupliar stages precede the copepodid. The first 
copepodid, which probably emerges from the host 
for a brief free existence, is an actively swimming 
form that within 24 hours or less settles to the 
bottom and molts to a second copepodid. This is a 
quiescent stage during which transformation to a 
juvenile parasitic form occurs. The minute vermi¬ 
form stage emerges from the ruptured copepodid 
skin and begins to crawl on the bottom with leech- 


108 



like movements. Cultured juveniles and juveniles 
found in the host are so similar that one may sup¬ 
pose that at this stage they seek out and enter the 
host. 

In the search for copepods associated with the 
holothurians late copepodid stages are sometimes 
found along with adults, both in external forms 
such as Caribulus, Nanas pis, and Scambicornus, 
and in internal forms such as Chauliolobion, Dio- 
genella, Lichothuria, and others. Nauplii are not 
evident in the hosts, however. Probably an early 
copepodid stage, perhaps the second copepodid as 
Dudley (1966) has shown likely in notodelphyid 
copepods of ascidians, is the infective form that 
reaches the host. 

Incidence of copepod-holothurian associations 

Seventy-seven species of copepods are known as 
associates of holothurians. They are distributed 
among six families and 18 genera of the Holothu- 
roidea (Table 1). The majority of the associations 
occur in the Holothuriidae, with 55 copepods in¬ 
volved: Actinopyga with 17 species, Bohadschia 7, 
Holothuria 29, and Labidodemas 2. In the Sticho- 
podidae 22 associations are known: Isostichopus 
5 , Parastichopus 1, Stichopus 10, and Thelenota 6. 
The Synaptidae have 12 associations: Labidoplax 
3, Leptosynapta 2, Opheodesoma 4, Polyplectana 1, 
and Synapta 2. The remaining three families show 
only a few associations. In the Cucumariidae there 
are three associations: Cucumaria 1 and Ocnus 2. 
In the Phyllophoridae two associations occur: 
Neothyonidium 1 and Ohshimella 1. Finally in the 
Deimatidae two associations are known, both in the 
genus Oneirophanta. If the numbers of associa¬ 
tions in each family are added, we arrive at a total 
of 96, a figure larger than the number of species 
of copepods involved. This is accounted for by the 
fact that several species occur with more than one 
host genus. In fact, in a few cases a copepod may 
be associated with hosts in more than one family, 
as Caribulus sculptus, Scambicornus batiolatus, 
and Nanaspis pollens on both Holothuriidae and 
Stichopodidae; Scambicornus subtilis on both 
Holothuriidae and Synaptidae; Scambicornus tube- 
ratus with hosts in three families, Holothuriidae, 
Stichopodidae, and Synaptidae; and Scambicornus 


modestus with hosts in three families, Holothurii¬ 
dae, Stichopodidae, and Phyllophoridae (Table 2). 
The six species of copepods which associate with 
members of more than one family of holothurians 
are external forms. In such relatively unmodified 
species a lesser degree of host specificity might 
be expected than internal more hightly modified 
species. Internal forms tend to parasitize members 
of one holothurian family, the Holothuriidae, or 
even one genus (Table 3). 

Certain holothurians harbor several species of 
copepods (Table 4). The greatest number of cope- 
pod associates occurs with Holothuria atra (11 
species, 8 of them external, 3 internal), followed 
by Actinopyga echinites with 8 species (6 external, 
2 internal). These figures represent a compilation 
of associations over the entire range of the hosts 
where the holothurians have been examined. Such 
extensive associations do not occur in any one lo¬ 
cality, however. For H. atra the numbers of asso¬ 
ciated copepods are as follows: Seychelles 2 spe- 

38). 


Table 1. Number of copepod associates and their 
host families and genera. 



number of species 
of copepods 

total 

Holothuriidae 


55 

Actinopyga 

17 

Bohadschia 

7 


Holothuria 

29 


Labidodemas 

2 


Stichopodidae 


22 

Isostichopus 

5 


Parastichopus 

1 


Stichopus 

10 


Thelenota 

6 


Synaptidae 


12 

Labidoplax 

3 


Leptosynapta 

2 


Opheodesoma 

4 


Polyplectana 

I 


Synapta 

2 


Cucumariidae 


3 

Cucumaria 

I 


Ocnus 

2 


Phyllophoridae 


2 

Neothyonidium 

1 


Ohshimella 

1 


Deimatidae 


2 

Oneirophanta 

2 

96 



Fig. 38. Number of species of copepods 

associated with 

gascar, India, the 

Moluccas, Eniwetok Atoll, and New 

Holothuria atra in the Gulf of Aqaba, Seychelles, Mada- 

Caledonia. 


Table 2. Distribution of external species having 

more than one host 

among Holothuroidea. 

copepod 

number of species serving as hosts in various genera 


Holothuriidae 

Stichopodidae 

Synaptidae Phyllophoridae 

* Caribulus sculptus 

2 Holothuria 

1 Actinopyga 

1 Isostichopus 


* Scambicornus batiolatus 

I Holothuria 

1 Thelenota 


Scambicornus calcaratus 

6 Actinopyga 



Scambicornus campanulipes 

5 Actinopyga 

1 Holothuria 



Scambicornus idoneus 

1 Actinopyga 

1 Bohadschia 

5 Holothuria 



Scambicornus lobulatus 

1 Actinopyga 

1 Bohadschia 



* Scambicornus modestus 

1 Bohadschia 

4 Holothuria 

4 Stichopus 

1 Ohshimella 

Scambinornus poculiferus 



1 Opheodesoma 

1 Synapta 

Scambicornus sewelli 

1 Actinopyga 

5 Holothuria 



* Scambicornus subtilis 

1 Actinopyga 

5 Holothuria 


1 Opheodesoma 

* Scambicornus tuber atus 

5 Bohadschia 

1 Thelenota 

1 Opheodesoma 

t Synaptiphilus luteus 



1 Labidoplax 

3 Leptosynapta 

$ Synaptiphilus tridens 
* Nanaspis pollens 

2 Holothuria 

1 Isostichopus 

2 Leptosynapta 

Nanaspis tonsa 

Nanaspis truncata 

3 Holothuria 

2 Stichopus 



* hosts in more than one family 
t occurs in esophagus as well as on integument 
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Table 3. Distribution of internal species having more than one host among Holothuroidea. 


copepod 

number of species serving as host in various genera 

Holothuriidae Stichopodidae Synaptidae 

Allant ogynus delamarei 

3 Holothuria 



Calypsarion leprum 

3 Actino pyga 



Chauliolobion bnlbosum 

2 Actino pyga 



Diogenella seticauda 

3 Holothuria 



Diogenella spinicauda 

1 Holothuria 




1 Actinopyga 



Diogenidium deforme 

3 Holothuria 



Diogenidium nasutum 

2 Holothuria 




I Actinopyga 



Lecanurius kossmannianus 

2 Actinopyga 



Lichothuria mandibularis 

4 Holothuria 



Synapticola teres 



1 Polyplectana 




1 Synapta 


Table 4. Holothurians having three or more copepod associates. 


Number of species 
of copepod 


associates 

Holothuriidae 

Stichopodidae 

Synaptidae 

11 

Holothuria atra 



8 

Actinopyga echinites 



6 

Actinopyga agassizii 
Holothuria arenicola 

Thelenota ananas 


5 

Actinopyga lecanora 
Holothuria mexicana 

Isostichopus badionotus 


4 

Actinopyga miliaris 
Bohadschia argus 

Holothuria edulis 

Holothuria nobilis 

Stichopus variegatus 


3 

Holothuria surinamensis 

Stic ho pus chloronotus 

Opheodesotna grisea 


Holothuria tubulosa 

Stichopus regalis 

Labidoplax digitata 


cies, Madagascar 3, Gulf of Aqaba 1, India 1, Mo¬ 
luccas 4, New Caledonia 4, and Eniwetok 1 (fig. 

Approximately half of the copepod associates 
(47 out of 77) are known from only one species of 
holothurian. Sixteen of these copepods are internal 
species. Many more collections from widespread 
localities are needed to determine whether or not 
the apparent restriction to one host is real. 

Susceptibility of holothurians to copepod 
associations 

The number of species that may occur with a 
single holothurian (Table 5) is not large. There 
may be as many as five species of copepods with 
Thelenota ananas, three with Holothuria air a, Sti- 
chopus chloronotus\ Bohadschia argus, and Actino- 
pyga echinites, and two with Holothuria edulis and 
Holothuria fuscocinerea. On the other hand, cer¬ 


tain holothurians, for example, Bohadschia graef- 
fei, appear to have only one copepod associate. 

Degree of infestation 

The number of copepods on individual holothu¬ 
rians varies widely. Determination of the numbers 
of associates is affected by the degree of refine¬ 
ment of techniques for recovering the copepods, 
particularly in the case of internal forms where 
often much mucus and debris interfere with the 
search. The number of copepods on the body sur¬ 
face may be very large. Washings of one Thele¬ 
nota ananas at Eniwetok yielded 847 adults and 
206 copepodids representing three species of Na¬ 
nas pis (Humes, 1973). On a single Thelenota 
ananas at Poelau Marsegoe in western Ceram 
2,657 specimens of the same three species of Na- 
naspis were found (see above). From one Synapta 
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Table 5. Number of species associated with individually examined holothurians. 


holothurian 

locality 

copepods 

one Thelenota ananas 

Moluccas 

Scambicornus batiolatus 

Nanaspis manca 

Nanaspis spinifera 

Nanaspis pusilla 

Chauliolobion tectuliferum 

four Holothuria atra 

Moluccas 

each with Scambicornus batiolatus 
Scambicornus disparilis 
Scambicornus idoneus 

one Stichopus chloronotus 

Moluccas 

Scambicornus modestus 
Chauliolobion forcipatum 
Nanaspis moluccana 

one Bohadschia argus 

Moluccas 

Scambicornus tylotus 
Scambicornus tuberatus 
Chauliolobion imparile 

one Actinopyga echinites 

New Caledonia 

Scambicornus calcaratus 
Chauliolobion bulbosum 
Lecanurius planifrontalis 

three Holothuria edulis 

New Caledonia 

each with Scambicornus subtilis 
Scambicornus sewelli 

three Holothuria fuscocinerea 

New Caledonia 

each with Scambicornus subtilis 
Scambicornus sewelli 

nine Bohadschia graeffei 

5 in Moluccas, 4 in Madagascar 

each with Scambicornus lobulatus 

one Labidodemas semperianum 

Moluccas 

Scambicormis sentifer 


Table 6. Comparison of the incidence of external and internal associates of holothurians. 


copepod 

number of 
collections from 
pooled hosts 

number of 
hosts 
examined 

number of 
copepods 
collected 

number of 
copepods 
per host 


External species 

Caribulus sculptus 

21 

93 

414 

445 


Scambicornus calcaratus 

16 

56 

899 

16.10 


Scambicornus campanulipes 

24 

556 

1634 

2.94 


Scambicornus idoneus 

22 

330 

1246 

378 


Scambicornus lobulatus 

13 

54 

581 

10.76 


Scambicornus modestus 

26 

86 

1000 

11.63 


Scambicornus poculiferus 

8 

10 

mi 

hi.10 


Scambicornus sewelli 

16 

128 

874 

6.83 


Scambicornus subtilis 

21 

142 

158 

1.11 


Scambicornus tuberatus 

H 

28 

1124 

40.14 


Nanaspis media 

6 

187 

36 

1519 

342 

9383 

950 

av. = 19.85 


Internal species 

Calypsarion leprum 

19 

746 

9 i 

0.12 


Chauliolobion bulbosum 

6 

73 

32 

0.44 


Diogenella spinicauda 

13 

201 

102 

0.51 


Diogenidium deforme 

5 

hi 

12 

O.II 


Diogenidium nasutum 

6 

109 

26 

0.24 


Lecanurius kossmannianus 

10 

219 

21 

0.10 


Lichothuria mandibularis 

19 

830 

355 

0.42 



78 

2289 

639 

av. = 0.28 
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maculata at Nosy Be, Madagascar, 467 adults and 
122 copepodids of Scambicornus poculiferus were 
recovered (Humes, 1967). In general, however, 
external species are more abundant than those 
living internally. In a selected group of 11 ex¬ 
ternal species and 7 internal species where at least 
5 collections were made the average number of ex¬ 
ternal copepods was 19.85 and that of internal 
copepods 0.28 (Table 6). 

GEOGRAPHICAL DISTRIBUTION 

The information upon which concepts of geogra¬ 
phical distribution of copepod associates of holo- 
thurians may be founded remains scanty. Since 
associated copepods are believed to have some de¬ 
gree of specificity for their holothurian hosts, the 
copepods might be expected to be restricted to the 
range of the host. This does not preclude, how¬ 
ever, the replacement of one copepod by another 
over that range. Along the same line, two related 
species of holothurians with slightly overlapping 
geographical ranges might harbor the same species 
of copepod, thereby extending the range of the 
copepod. 

Scambicornus is a relatively large genus contain¬ 
ing 19 species living with holothurians. Its species 
occur widely and abundantly on holothurians in 
the Indo-Pacific (fig. 39). One species, Scambi¬ 


cornus petiti, is an inhabitant of the Mediter¬ 
ranean Sea, where it lives on Stic ho pus regalis. 
The presence of an essentially tropical genus in the 
Mediterranean is not so surprising considering the 
history of the Mediterranean and its origin from 
the Tethys Sea in the Tertiary. Scambicornus does 
not occur in the West Indies. There it is replaced 
by Caribulus, a genus where speciation has been 
slow, with only one certain species, Caribulus 
sculptus, and possibly a second species known. 

Nanas pis is also a fairly large genus with 13 
species on holothurians. Its species occur in the 
Indo-Pacific, Europe, and the West Indies (fig. 
40). The four West Indian species, however, may 
represent a separate genus, as suggested by Stock, 
Humes & Gooding (1962). The four species have 
two features that seem to unite them: a 3-segment- 
ed endopod in leg 2 and the formula I-o; IV, 1 in 
leg 4. If this separation is supported, the remain¬ 
ing nine species show a distributional pattern si¬ 
milar to that of Scambicornus . 

Collections of other genera of copepods from 
holothurians are too fragmentary to portray a 
satisfactory distributional picture. 

Copepod associates are unknown from holothu¬ 
rians in many areas of the world (South America, 
Africa except Cape Town, mainland Asia, New 
Zealand, Greenland and the Arctic, and the Ant- 



Fig. 39. Distribution of Scambicornus, with numbers of chelles, Mauritius, India, Japan, Philippines, Eniwetok 
species found in the Mediterranean Sea, Madagascar, Sey- Atoll, Moluccas, Australia, and New Caledonia. 



















Fig. 40. Distribution of Nanaspis. 1 = exigua, 2 = boho- mixta, 7 = moluccana, 8 = ninae, 9 = pollens, 10 

lensis, 3 = manca, 4 = media, 5 = mediterranea, 6 = pusilla, 11 = spinifera, 12 = tonsa, 13 = truncata. 


arctic). Most of the collections have been from 
shallow-water Holothuroidea, with the majority of 
these hosts coming from the tropical intertidal and 
subtidal. Very few deep-water holothurians have 
been examined. Nanaspis ninae has been found on 
Parastichopus tremulus in 479-485 m, and Bry- 
chiopontius falcatus and Gomphopodarion bys- 
soicum have been collected from Oneirophanta mu- 
tabilis in 4426-4435 m, all from a point west of 
Ireland. 


Calypsarion carinatum (Stock) 
Stichopus mono tuberculatus 

Calypsarion leprum Humes & Ho 

Actinopyga lecanora 
Actinopyga mauritiana 
Actinopyga miliaris 

Calypsarion sentosum Humes & Ho 
Bohadschia marmorata 


COPEPODS AND THEIR HOLOTHURIAN 
HOSTS 

Abacola holothuriae Edwards - see Metis 
Allantogynus delamarei Changeux 

Holothuria (Lessonothuria ) polii 
Holothuria ( Holothuria ) stellati 
Holothuria ( Holothuria) tubulosa 

Asterocheres boecki (Brady) 

Holothuria (Panningothuria) forskali 

Brychiopontius falcatus Humes 
Oneirophanta mutabilis 

Calypsarion bilobatum Humes 
probably Holothuria atra 


Calypsina changeuxi (Stock & Kleeton) 

Holothuria (Holothuria) stellati 
Holothuria ( Holothuria ) tubulosa 

Caribulus sculptus (Humes) 

Actinopyga agassizii 
Holothuria ( Halodeima ) grisea 
Holothuria (Halodeima) mexicana 
Isostichopus badionotus 

Caribulus sp. 

Actinopyga agassizii 
Holothuria (Halodeima) mexicana 
Isostichopus badionotus 

Chauliolobion bulbosum Humes 

Actinopyga echinites 
Actinopyga palauensis 
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Chauliolobion foliaceum (Ummerkutty) 

Holothuria atra 

Chauliolobion forcipatum Humes 

Stichopus chloronotus 

Chauliolobion halodeimatis Humes 

Holothuria ( Halodeima ) atra 

Chauliolobion imparile Humes 

Bohadschia argus 

Chauliolobion tectuliferum Humes 

Thelenota ananas 

Cucumaricola notabilis Paterson 

Cucumaria frauenfeldi 

Diogenella deichmannae Humes & Ho 

Holothuria ( Thymioscyia ) arenicola 

Diogenella impar Humes & Ho 

Holothuria ( Thymioscyia ) arenicola 

Diogenella seticauda Stock 

Holothuria (Semperothuria) surinamensis 
Holothuria ( Thymioscyia ) arenicola 
Holothuria (Thymioscyia) impatiens 

Diogenella spinicauda Stock 

Actinopyga agassizii 
Holothuria ( Halodeima) mexicana 

Diogenidium deforme Stock 

Holothuria ( Halodeima ) mexicana 
Holothuria ( Selenkothuria ) glaberrima 
Holothuria ( Thymioscyia ) arenicola 

Diogenidium nasutum Edwards 

Actinopyga agassizii 
Holothuria ( Halodeima ) grisea 
Holothuria ( Halodeima ) mexicana 

Diogenidium spinulosum Stock 

Isostichopus badionotus 

Diogenidium tectum Humes & Ho 

Actinopyga agassizii 

Gomphopodarion byssoicum Humes 

Oneirophanta mutabilis 

Lecanurius intestinalis Kossmann 

Actinopyga lecanora 


Lecanurius kossmannianus Humes 

Actinopyga lecanora 
Actinopyga miliaris 

Lecanurius planifrontalis Humes 

Actinopyga echinites 
Actinopyga miliaris 

Lecanurius sp. 

Synapta maculata 

Lichothuria mandibularis Stock 

Holothuria (Cystipus) fuscopunctata 
Holothuria ( Halodeima ) atra 
Holothuria ( Metriatyla) scabra 
Holothuria ( Microthele ) nobilis 

Metaxymolgus cuspis (Humes) 

holothurians 

Metis holothuriae (Edwards) 

Actinopyga agassizii 

Myzopontius pungens Giesbrecht 

Stichopus regalis 

Namakosiramia calif or niensis Ho & Perkins 

Stichopus parvimensis 

Nanaspis boholensis Humes 

Stichopus variegatus 

Nanaspis exigua Stock, Humes & Gooding 

Isostichopus badionotus 

Nanaspis manca Humes 

Thelenota ananas 

Nanaspis media Stock, Humes & Gooding 

Isostichopus badionotus 

Nanaspis mediterranea Stock & Kleeton 

Stichopus regalis 

Nanaspis mixta Humes 

Holothuria ( Microthele ) nobilis 

Nanaspis moluccana Humes 

Stichopus chloronotus 

Nanaspis ninae Bresciani & Liitzen 

Parastichopus tremulus 
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Nanaspis pollens Stock, Humes & Gooding 

Holothuria ( Semperothuria) surinamensis 
Holothuria ( Thymioscyia ) arenicola 
Isostichopus badionotus 

Nanaspis pusilla Humes 

Thelenota ananas 

Nanaspis spinifera Humes 

Thelenota ananas 

Nanaspis tonsa Humes & Cressey 

Stichopus chloronotus 
Stichopns variegatus 

Nanaspis truncata Stock, Humes & Gooding 

Holothuria (Platyperona) parvula 
Holothuria ( Semperothuria) surinamensis 
Holothuria ( Thymioscyia ) arenicola 

Preherrmannella - see Scambicornus 
Preherrmannella changeuxi Stock & Kleeton - 
see Calypsina 

Pseudanthessius deficiens Stock, Humes & 
Gooding 

Holothuria ( Halodeima ) mexicana 

Pseudanthessius pectinifer Stock, Humes & 
Gooding 

Actinopyga agassizii 

Sacodiscus humesi Stock 

Holothuria ( Holothuria ) tubulosa 

Scambicornus batiolatus Humes 

Holothuria ( Halodeima) atra 
Thelenota ananas 

Scambicornus brachysetosus Reddiah 

Holothuria ( Halodeima ) atra 

Scambicornus calcaratus Humes 

Actinopyga echinites 
Actinopyga lecanora 
A ctinopyga miliaris 
Actinopyga palauensis 
Actinopyga plebeja 
Actinopyga serratidens 

Scambicornus campanulipes (Humes & Cressey) 

Actinopyga echinites 
Actinopyga lecanora 
Actinopyga mauritiana 


A c tinopyga miliaris 
Actinopyga plebeja 
Actinopyga sp. 

Holothuria ( Halodeima) atra 

Scambicornus carinatus Stock - see Calypsarion 
Scambicornus changeuxi (Stock & Kleeton) - 
see Calypsina 

Scambicornus disparilis Humes 

Holothuria (Halodeima ) atra 

Scambicornus hamatus Heegaard 

Neothyonidium hawaiiense (Fisher) 

Scambicornus idoneus (Humes & Cressey) 

Actinopyga echinites 
Bohadschia argus 
Holothuria (Halodeima) atra 
Holothuria (Halodeima) edulis 
Holothuria (Mertensiothuria) leucospilota 
Holothuria (Metriatyla) scabra 
Holothuria (Microthele) nobilis 

Scambicornus lobulatus Humes 

Actinopyga echinites 
Bohadschia graeffei Humes 

Scambicornus modestus (Humes & Cressey) 

Bohadschia draschi 
Holothuria (Halodeima) atra 
Holothuria (Lessonothuria) pardalis 
Holothuria (Platyperona) difficilis 
Holothuria (Thymioscyia) impatiens 
Ohshimella ehrenbergi 
Stichopus chloronotus 
Stichopus horrens 
Stichopus mono tuber culatus 
Stichopus variegatus 

Scambicornus petiti (Stock & Kleeton) 

Stichopus regalis 

Scambicornus poculiferus (Humes & Cressey) 

Opheodesoma grisea 
Synapta maculata 

Scambicornus prolixus Humes 

Holothuria (Halodeima) edulis 

Scambicornus retrospiculus Humes 

Stichopus variegatus 

Scambicornus sculptus Humes - see Caribulus 
Scambicornus sentifer Humes 
Labidodemas semperianum 



Scambicornus sewelli 

Actinopyga ecliinites 
Holothuria (Acanthotrapeza) coluber 
Holothuria ( Halodeima) atra 
Holothuria (Halodeima) edulis 
Holothuria (Mertensiothuria) fuscocinerea 
Holothuria (Microthele) nobilis 

Scambicornus sp. - see Caribulus 
Scambicornus subgrandis (Humes & Cressey) 
Labidodemas rugosum 

Scambicornus subtilis (Humes & Cressey) 

Actinopyga echinites 
Holothuria (Acanthotrapeza) coluber 
Holothuria (Halodeima) atra 
Holothuria (Halodeima) edulis 
Holothuria (Mertensiothuria) fuscocinerea 
Holothuria (Microthele) nobilis 
Opheodesoma grisea 

Scambicornus tuberatus (Humes & Cressey) 

Bohadschia argus 
Bohadschia cousteaui 
Bohadschia koellikeri 
Bohadschia marmorata 
Bohadschia sp. 

Bohadschia vitiensis 
Opheodesoma grisea 
Thelenota ananas 

Scambicornus tylotus Humes 

Bohadschia argus 

Stellicola holothuriae (Ummerkutty) 

holothurians 

Opheodesoma spectabilis 

Synapticola teres Voigt 

Polyplec tana kefersteini 
Synapta maculata 

Synaptiphilus luteus Canu & Cuenot 

Labidoplax digitata 
Leptosynapta bergensis 
Leptosynapta galliennei 
Leptosynapta inhaerens 

Synaptiphilus cantacuzenei cantacuzenei Bocquet 
& Stock 

Labidoplax digitata 

Synaptiphilus cantacuzenei mixtus Guille & 
Laubier 

Labidoplax digitata 


Synaptiphilus tridens (T. & A. Scott) 

Leptosynapta cruenta 
Leptosynapta inhaerens 

Tisbe cucumariae Humes 

Ocmts planci 

Tisbe furcata (Baird) 

Ocnus planci 

Tisbe holothuriae Humes 

Holothuria (Holothuria) stellati 
Holothuria (Holothuria) tubulosa 

Zygomolgus tenuifurcatus (Sars) 

Labidoplax digitata 

HOLOTHURIANS AND THEIR 
COPEPOD ASSOCIATES 

Actinopyga agassizii (Selenka) (= Muelleria 
agassizii Selenka) 

Caribulus sculptus 
Caribulus sp. 

Diogenella spinicauda 
Diogenidium nasutum 
Diogenidium tectum 
Metis holothuriae 
Pseudanthessius pectinifer 

Actinopyga echinites (Jaeger) 

Chauliolobion bulbositm 
Lecanurius planifrontalis 
Scambicornus calcaratus 
Scambicornus campanulipes 
Scambicornus idoneus 
Scambicornus lobulatus 
Scambicornus sewelli 
Scambicornus subtilis 

Actinopyga lecanora (Jaeger) (= Muelleria 
lecanora Jaeger) 

Calypsarion leprum 
Lecanurius intestinalis 
Lecanurius kossmannianus 
Scambicornus calcaratus 
Scambicornus campanulipes 

Actinopyga mauritiana (Quoy & Gaimard) 

Calypsarion leprum 
Scambicornus campanulipes 

Actinopyga miliaris (Quoy & Gaimard) 

Calypsarion leprum 
Lecanurius kossmannianus 
Lecanurius planifrontalis 
Scambicornus calcaratus 
Scambicornus campanulipes 
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Actinopyga palauensis Panning (= Actinopyga 
obesa palauensis Panning) 

Chauliolobion bulbosutn 
Scambicornus calcaratus 

Actinopyga plebeja (Selenka) 

Scambicornus calcaratus 
Scambicornus campanulipes 

Actinopyga serratidens Pearson 
Scambicornus calcaratus 

Bohadschia argus Jaeger 

Chauliolobion imparile 
Scambicornus idoneus 
Scambicornus lobulatus 
Scambicornus tuberatus 
Scambicornus tylotus 

Bohadschia cousteaui Cherbonnier 
Scambicornus tuberatus 

Bohadschia draschi Cherbonnier 
Scambicornus modestus 

Bohadschia graeffei (Semper) 

Scambicornus lobulatus 

Bohadschia koellikeri (Semper) 

Scambicornus tuberatus 

Bohadschia marmorata Jaeger 

Calypsarion sentosum 
Scambicornus tuberatus 

Bohadschia vitiensis (Semper) 

Scambicornus tuberatus 

Cucumaria frauenfeldi 

Cucumaricola notabilis 

Holothuria (Thymioscyia) arenicola Semper 
( = Brandtothuria arenicola (Semper)) 

Diogenella deichmannae 
Diogenella impar 
Diogenella seticauda 
Diogenidium deforme 
Nanaspis pollens 
Nanaspis truncata 

Holothuria (Halodeima) atra Jaeger 
(= Halodeima atra (Jaeger)) 

Calypsarion bilobatum 
Chauliolobion foliaceum 
Chauliolobion halodeimatis 
Lichothuria mandibulans 


Scambicornus batiolatus 
Scambicornus brachysetosus 
Scambicornus campanulipes 
Scambicornus disparilis 
Scambicornus idoneus 
Scam bicomits modestus 
Scambicornus sewelli 
Scambicornus subtilis 

Holothuria (Acanthotrapeza) coluber Semper 
(= Halodeima coluber (Semper)) 

Scambicornus sewelli 
Scambicornus subtilis 

Holothuria (Platyperona) difficilis Semper 
(= Microthele difficilis (Semper)) 

Scambicornus modestus 

Holothuria (Halodeima) edulis Lesson 
(= Halodeima edulis Lesson) 

Scambicornus idoneus 
Scambicornus prolixus 
Scambicornus sewelli 
Scambicornus subtilis 

Holothuria (Panningothuria) forskali Delle Chiaje 
Asterocheres boecki 

Holothuria (Mertensiothuria) fuscocinerea 
(Jaeger) = Holothuria curiosa Ludwig) 

Scambicornus sewelli 
Scambicornus subtilis 

Holothuria (Cystipus) fuscopunctata Jaeger 
(= Holothuria aff. fuscopunctata Semper) 
Lichothuria mandibularis 

Holothuria (Selenkothuria) glaberrima (Selenka) 
Diogenidium deforme 

Holothuria (Halodeima) grisea (Selenka) 

( = Ludwigothuria grisea (Selenka)) 

Caribulus sculptus 
Diogenidium nasutum 

Holothuria (Thymioscyia) impatiens Forskal 

Diogenella seticauda 
Scambicornus modestus 

Holothuria (Mertensiothuria) leucospilota 
(Brandt) 

Scambicornus idoneus 

Holothuria (Halodeima) mexicana (Ludwig) 

(= Ludwigothuria mexicana (Ludwig)) 
Caribulus sculptus 
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Caribultis sp. 

Diogenella spinicauda 
Diogenidium deforme 
Diogenidium nasutnm 
Pseudanthessius deficiens 

Holothuria (Microthele) nobilis (Selenka) 

(= Microthele nobilis (Selenka)) 

(= Argiodia nobilis (Selenka)) 

Lichothuria mandibularis 
Nanaspis mixta 
Scambicornus idoneus 
Scambicornus sewelli 
Scambicornus subtilis 

Holothuria (Lessonothuria) pardalis Selenka 
Scambicornus modestus 

Holothuria (Platyperona) parvula (Selenka 
Nanaspis truncata 

Holothuria (Lessonothuria) polii Della Chiaje 
Allantogynus delamarei 

Holothuria (Metriatyla) scabra Jaeger 

Lichothuria mandibularis 
Scambicornus idoneus 

Holothuria (Holothuria) stellati Della Chiaje 

Allantogynus delamarei 
Calypsina changeuxi 
Tisbe holothuriae 

Holothuria (Semperothuria) surinamensis 
(Ludwig) ( = Semper othuria surinamensis 
(Ludwig)) 

Diogenella seticauda 
Nanaspis pollens 
Nanaspis truncata 

Holothuria (Holothuria) tubulosa Gmelin 

Allantogynus delamarei 
Calypsina changeuxi 
Sacodiscus humesi 

Holothurians 
Metaxymolgus cuspis 

Isostichopus badionotus (Selenka) 

Caribultis sculptus 
Caribultis sp. 

Diogenidium spinulosum 
Nanaspis exigua 
Nanaspis media 
Nanaspis pollens 


Labidodemas rugosum (Ludwig) (= Holothuria 
rugosa Ludwig) 

Scambicornus subgrandis 

Labidodemas semperianum Selenka 
Scambicornus sentifer 

Labidoplax digitata (Montagu) ( = Synapta 
digitata Montagu) ( = Oestergrenia digitata 
(Montagu)) 

Synaptiphilus cantacuzenei cantacuzenei 
Synaptiphilus cantacuzenei mixtus 
Synaptiphilus luteus 
Zygomolgus tenuifurcatus 

Leptosynapta bergensis (Ostergren) 

Synaptiphilus luteus 

Leptosynapta cruenta Cherbonnier 
Synaptiphilus tridens 

Leptosynapta galliennei (Herapath) 

Synaptiphilus luteus 

Leptosynapta inhaerens (Muller) 

Synaptiphilus luteus 
Synaptiphilus tridens 

Neothyonidium hawaiiense (Fisher) 

( = Thyonidium alexandri Fisher) 

Scambicornus hamatus 

Ocnus planci (Brandt) (= Cucumaria planci 
(Brandt)) 

Tisbe cucumariae 
Tisbe furcata 

Ohshimella ehrenbergi (Selenka) (= Urodemas 

ehrenbergi Selenka) 

Scambicornus modestus 

Oneirophanta mutabilis Theel 

Brychiopontius falcatus 
Gomphopodarion byssoicum 

Opheodesoma grisea (Semper) 

Scambicornus poculiferus 
Scambicornus subtilis 
Scambicornus tuberatus 

Opheodesoma spectabilis Fisher 

Stellicola holothuriae 

Parastichopus tremulus (Gunnerus) (= Stichopus 
tremulus (Gunnerus)) 

Nanaspis ninae 



Polyplectanakefersteini (Selenka) (= Synapta 
kefersteini Selenka) 

Synapticola teres 

Stichopus chloronotus Brandt 

Chanliolobion forcipatum 
Nanas pis tonsa 
Scambicornus modestus 

Stichopus horrens Selenka 

Scambicornus modestus 

Stichopus monotuberculatus (Quoy & Gaimard) 

Calypsarion carinatum 
Scambicornus modestus 

Stichopus parvimensis (Clark) 

Namakosiramia californiensis 

Stichopus regalis (Cuvier) 

Myzopontius pungens 
Nanaspis mediterranea 
Scambicornus petiii 

Stichopus variegatus Semper 

Nanaspis boholensis 
Nanaspis tonsa 
Scambicornus modestus 
Scambicornus retrospiculus 

Synapta maculata (Chamisso & Eysenhardt) 

Lecanurius sp. 

Scambicornus poculiferus 
Synapticola teres 

Thelenota ananas (Jaeger) 

Chaidiolobion tectuliferum 
Nanaspis manca 
Nanaspis pusilla 
Nanaspis spinifera 
Scambicornus batiolatus 
Scambicornus tuberatus 
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mixta .100 

moluccana . ioo 

ninae .103 

pollens .103 

pusilla . . . ..104 

spinifera .104 

tonsa .104 

truncata .104 

Pseudanthessius .93 

deficiens .93 

pectinifer .93 

Sacodiscus . 33 

hnmesi . .33 

Scambicornus .61 

batiolatus .* . 61 

brachysetosns .65 

calcaratns .66 

campanulipes .66 

disparilis .6 7 

hamatus .71 

idoneus .71 

lobnlatus .72 

modestus .72 

petiti .73 

poculiferus .73 

prolixus .74 


retrospiculus . 77 

sentifer .81 

sewelli .86 


subgrandis 

sub tills .... 
tuberatus .... 
ty lotus .... 
Stellicola .... 
holothuriae 

Synapticola .... 

teres . 

SynaptiphUus 

cantacuzenei cantacuzenei 
cantacuzenei mixtus . 

luteus . 

tridens .... 

Tisbe . 

cucumariae 

furcata .... 
holothuriae 

Zygomolgits .... 
temiifurcattis . 
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